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LETTERS 


Sir: 

It is a common observation that when 
a few active and enthusiastic amateur as- 
tronomers gather, a wistful discussion of 
what they can do to help the professional 
astronomer is likely to arise. There is 
certainly a worthy eagerness to have their 
efforts contribute something, however 
meager, that will be acceptable to the 
profession. The thinking of amateurs in 
this direction is likely to be in terms of 
procuring observational data that will fit 
into and supplement the observing pro- 
gram of some established observatory. I 
feel that, praiseworthy as it is, this am- 
bition is for the most part of little avail. 
Beyond the already widespread observa- 
tion of the sun and variable stars, pos- 
sibilities appear to be limited. 

The purpose of this note is to. propose 
to amateur societies and the Astronomical 
League a program of aid to the profes- 
sional astronomers in a quite different di- 
rection. In the course of my limited trav- 
els I have always found time to visit ob- 
servatories that I happen to be near, and | 


have been impressed by the unvarying 
courtesy and patience I have been shown 
and by the eagerness with which the 
astronomer discusses his work. I believe 
this arises partly from the fact that as- 
tronomers feel their science to be poorly 
comprehended by the general public and 
are warmed by any apparently intelligent 
interest in their studies. 

The work of the astronomer is so little 
understood that, if it is not completely 
confused with astrology, popular ideas 
about it are so vague as to constitute 
nearly complete ignorance. The results of 
the astronomer’s efforts usually filter to 
the layman slowly and indirectly and per- 
haps unrecognizably. The thought I wish 
to express is that amateur societies start 
an intensive and continuing campaign of 
acquainting the general public with the 
work and aims of astronomy. Admittedly, 
much of this has been done in individual 
cases, but only sporadically, and its im- 
pact on the public as a whole has been 
rather small. 

The proposal, concretely, is that societies 
undertake aggressively some or all of the 


(Continued on page 147) 
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GALACTIC 
RADIO 
W AVES 
By GroTe REBER 
Chief, Experimental Microwave 
Research Section, National 
Bureau of Standards 


N VIEW OF the rather considerable 
interest shown in radio astronomy 
during the past two years, it might 

be inferred that the subject developed 
as a result of the technological advances 
of the recent war. Actually, the theo- 
retical conception of this borderline sci- 
ence dates back more than half a century. 
Hertz’s demonstration that long-wave 
electromagnetic radiation could be pro- 
duced in the laboratory must have sug- 
gested to many minds the possibility that 
such radiation resulting from natural 
phenomena might reach the earth from 
outer space along with visible, infrared, 
and ultraviolet frequencies of sunlight 
and starlight. 

In 1894, Sir Oliver Lodge gave a 
lecture before the Royal Institution of 
Great Britain entitled “Signalling 
Through Space Without Wires,” in 
which he mentioned that it might be 
worth while to look for Hertzian waves 
from the sun. Whether or not this ex- 
periment was ever performed and, if so, 
its outcome do not seem to have been 
recorded in the. literature. However, the 
equipment then available was so crude 
that quite some time was to elapse and 
many improvements were to be made be- 
fore positive evidence of celestial radio 
waves appeared in the discoveries of 
K. G. Jansky! in 1931. Oddly enough, 
this first evidence of naturally produced 
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Fig. la. The portion of the Yerkes Observatory composite map of the northern 
Milky Way that extends from Scorpius to Cassiopeia. This map and the one be- 
low were prepared by Dr. Otto Struve and Mary R. Calvert from Ross photos. 


radio waves was not from the sun but 
from the Milky Way. This broad band 
of light, different parts of which cross 
the northern night sky in summer and 
winter, is shown as a composite of many 
photographs in Figs. 1a and 1b. 

Although a great deal more energy 
is received from the sun than from 
the Milky Way at optical frequencies, 
the reverse is true for wave lengths of 
the order of several meters. A satisfactory 
explanation of this apparent inconsistency 
must involve some special type of energy 
transformation occurring in outer space 
and resulting in the radiation of electro- 
magnetic energy at radio frequencies. 

It is well known that the sun and 
stars are constantly losing small amounts 
of material driven off by the pressure of 
light. This material expands and fills the 
intervening space with a very tenuous 
gas. When a photon strikes an atom, one 
or more electrons may be set free from 
the atom. ‘Thus, under the action of star- 
light, some of the gas particles become 
ionized, with the production of positively 
and negatively charged particles. In the 
very low-density electron gas that is thus 
produced, the free electrons may react 
with the slower positive ions in what are 
known as “free-free” transitions. ‘That 





Fig. 1b. The northern Milky Way from Cepheus to Puppis. Yerkes photograph. 
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is, the negative particle, upon encoun- 
tering a positive charge, describes a 
curved orbit around it in the manner of 
a comet going around the sun. 

In this process, not only is the direc- 
tion of motion changed but the electron’s 
velocity is reduced, and it seems probable 
that the reduction in kinetic energy is 
radiated into space as radio waves from 
the galaxy. Thus, by this theory the 
electron gas should appear at radio fre- 
quencies as a radiant haze or fog such as 
one may observe at optical frequencies 
within a furnace. The column of hot gas 
rising from the fire will appear brilliant 
and opaque near the center. No indica- 
tion of its depth in the line of sight may 
be secured, and the back wall of the 
furnace may be at infinity, as far as the 
observer is aware. At the center the col- 
umn of gas has an optical depth of unity, 
but near the edges of the gas the walls 
of the furnace appear more or less dis- 
tinct through the bright foreground. In 
these directions the gas has an optical 
depth of less than unity. In other words, 
the physical depth of the luminous ma- 
terial is less than the opacity distance, 
defined as that distance at which the haze 
approaches an optical depth of unity. 

Now, in the radiant electron haze that 
we are postulating, the opacity distance 
will increase with frequency, that is to 
say, the haze should become more trans- 
parent at higher frequencies. Let us also 
suppose that there are at random places 
within this haze small condensations of 
large optical depth or inclusions of high 
luminosity. These bright objects, which 
in general will be at some distance from 
the observer, may be of the same material 
as the fog, or perhaps of an entirely 
separate and discrete nature. Thus the 
intensity-versus-frequency relation of the 
condensations is quite likely different 
from that of the main body of the haze. 
With this series of postulates in mind, 
let us examine the evidence that is avail- 
able. 

If the observer is surrounded by haze 
such that the optical depth is unity in 
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GALACTIC RADIO WAVE DATA OBTAINED BY VARIOUS INVESTIGATORS 


The charts on this page represent intensity-versus-position data, plotted on galactic co-ordinates. Intensity figures given 
with the contour lines are in terms of 10-22 watts per square centimeter, circular degree, megacycle band. In each plot, the 
set of data is internally consistent, but cannot be accurately compared quantitatively with sets obtained at other frequencies. 






















































































Fig. 2. Data obtained at 20.5 megacycles by 
K. G. Jansky in 1932 at latitude +40° 22’. 


all directions, all parts of the sky will 
appear equally bright, and no informa- 
tion may be obtained as to the true di- 
mensions of the haze. Fig. 2 is a plot of 
Jansky’s data in galactic co-ordinates on 
an Aitoff chart. This projection gives 
equal areas at all places and good rela- 
tive position or direction at low galactic 
latitude. It is apparent that at the fre- 
quency Jansky was using (20.5 mega- 
cycles) the poles of the galaxy are nearly 


K.G. JANSKY 
16 SEPTEMBER (932 
LATITUDE +40°22° 


as bright as the equator. Thus the ob- 
server merely learns that the haze ex- 
tends a bit farther along directions near 
the equator than at the poles. 

Using apparatus of about the same 
resolving power at 60 megacycles, San- 
der? obtained the data plotted in Fig. 3. 
At this frequency the outlines of the 
haze are becoming a bit more obvious, 
the haze appearing to be concentrated 
more closely toward the galactic equator 
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Fig. 4. Data obtained at 64 megacycles by Hey, Parsons, and Phillips in 1947 
at latitude +51°. 
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Fig. 3. Data obtained at 60 megacycles 
by K. F. Sander in 1945 at latitude +52°. 


than at a frequency of 20.5 megacycles. 

Fig. 4, a plot of data obtained by Hey, 
Parsons, and Phillips* at 64 megacycles, 
shows considerably more detail than be- 
fore as a result of the greater resolving 
power of their equipment. The effect of 
going to higher frequencies is indicated 
in plots of data taken by the writer* at 
160 and 480 megacycles (see Fig. 5). 
In terms of the “luminous haze” hy- 
pothesis discussed above, the data of these 
various investigators may be interpreted 
as follows: 


1. At very low frequencies the surface 
brightness of the fog is practically inde- 
pendent of direction. Thus the poles of 
the galaxy appear nearly as bright as its 
plane. 

2. At higher frequencies the opacity 
distance increases to a value substantially 
greater than the thickness of the fog, and 
the ratio of surface brightness between 
the equator and the poles also increases. 

3. As the opacity distance becomes 
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Fig. 5. Data obtained by the author at +42°, the top plot in 1943 at 160 megacycles; bottom, in 1946 at 480 megacycles. 
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greater, various condensations or places 
of high luminosity become apparent. ‘The 
one in Cygnus at galactic longitude 43° 
latitude +5°, must be very close to the 
earth as it is prominent at 60 megacycles® 
and its existence is strongly indicated by 
the nature of Friis’ data at 9.5 mega- 
cycles.? Furthermore, it must be of high 
luminosity, as it is easily visible at 480 
megacycles. Thus the effective optical 
depth of this object is large. The Lloyds’ 
mirror experiments over the sea by Paw- 
sey in Australia indicate that the Cygnus 
source is quite small, probably much less 
than a degree in diameter. 

4. At galactic co-ordinates 48°, 0°, 
another condensation is apparent. Hey 
discusses this peak as well as the previous 
one at some length. Apparently he has 
considerable difficulty in separating the 
two at 64 megacycles, as his chart shows 
a single peak at about 44°, + 2°. At 160 
megacycles, the resolving power available 
was still insufficient for separation. How- 
ever, since spatial penetration at 160 
megacycles is quite great, both objects 
appear of more nearly equal luminosity. 
‘Thus the 160-megacycle contours show 
one wide source near the common center 
of gravity. At 480 megacycles, the fog 
is sufficiently transparent to show the 
48°, 0°, source clearly. Since at 480 
megacycles the two objects are of nearly 
the same luminosity, it may be assumed 
that the one at 48°, 0°, is very much 
farther away than the one at 43°, +5°. 

The object in Cassiopeia at 78°, 
-1°, is probably at a considerable dis- 
tance, since the 20-megacycle data of 
Jansky and the 60-megacycle data of 
Sander do not make it visible in the fog 
while at 160 and 480 megacycles it 
stands out clearly. Recent work by Ryle 
and Smith® demonstrates this source of 
radio energy to be present at 80 mega- 
cycles and of small diameter. 

The plot in Orion (140° to 190°, 
~4°) seems to represent a long, ex- 
tended arm of the fog. At low frequen- 
cies it is not apparent in the general 





CORRECTION 


Dr. Peter M. Millman, co-author of the 
article in the March issue, ‘““Three-Station 
Radar and Visual Triangulation of 
Meteors,” calls attention to an error in the 
illustration on page 115. When the prints 
were mounted together, we inverted the 
set of three echoes representing meteor 
No. 6, at the bottom of the panel. The 
whole group of three should be the other 
way up. — ED. 
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SKY PUBLISHING CORPORATION 

















wera 
Pe 


LAS ay 


merce 


ae 


Fig. 6. A radio-type meridian transit on 

the author’s property at Wheaton, III., 

with which both sets of data of Fig. 5 

were obtained. This apparatus is now 

located at the National Bureau of 

Standards Radio Propagation Labora- 
tory at Sterling, Va. 


haze, but at 160 megacycles the opacity 
distance increases sufficiently to show its 
approximate direction. At 480 megacy- 
cles, the opacity distance must be nearly 
to the end of the arm, which has now 
become quite small and divided into two 
Angers. 

The situation in Sagittarius is quite 
complex. At 64 megacycles three small 
condensations are just visible in the gen- 
eral haze. Apparently they are not far 
away and are quite transparent. At 160 
megacycles we seem to see right through 
them and into the haze beyond, which 
is still very bright but more closely as- 
sociated with the plane of the galaxy. 
At 480 megacycles the fog is more trans- 
parent, but still extends a long distance 
in the direction of 332°, —2°, which is 
probably the position of the galactic nu- 
cleus. Off toward the north galactic pole 
is an arm which may be of highly lumi- 
nous material above the nucleus. Since 
it is only visible at 480 megacycles, this 
material must be at a great distance and 
covered by the fog at 160 megacycles. 

8. At 480 megacycles, another object 
in the region of Aquila (7°, —2°) is 
just faintly discernible as a swelling of 
the contours. It does not agree in posi- 
tion with Hey’s objects at 64 megacycles 
and is probably at a very great distance. 
The resolving power at 480 megacycles 
is fully adequate to divide it from the 
nucleus, but the main features are still 
lost in the luminous haze. ‘To learn more 





of its details 2 still higher frequency with 
greater penetrating power would be re- 
quired. This object may be the first indi- 
cation of material on the far side of the 
nucleus of the Milky Way. 

g. At both 64 and 160 megacycles, a 
saddle occurs in the luminosity near 
200°, — 3°. Thus we may be relatively 
near the edge of the haze in this direc- 
tion. The distinct minimum at 160 and 
480 megacycles in the region of Perseus 
(100°, 0°) also indicates that we are 
probably close to the edge of the galaxy 
in this direction. 

The results of these investigators give 
just a glimpse of the wealth of astro- 
nomical information that may be ob- 
tained through extension of their meth- 
ods. So far only a beginning has been 
made in the exploration of this new 
branch of astronomy. A very important 
parameter yet to be determined is some 
yardstick for the measurement of dis- 
tance. Perhaps by properly studying the 
Magellanic Clouds some phenomena or 
set of circumstances may be discovered 
that will be equivalent to the Cepheid 
stars of visual astronomy. 

To learn more, accurate surveys 
should be made of the sky in both hemi- 
spheres at every 1.50-to-1 interval of 
frequency from 20 to 1,420 megacycles, 
a total of 11 surveys. If the results war- 
rant it, these may be supplemented by 
10 more surveys at every 1.226-to-1 
interval in frequency. From this collec- 
tion of data the intensity-versus-fre- 
quency function of a large number of ob- 
jects may be obtained. How they appear 
distinct from the haze and then fade out 
as the frequency is raised will give some 
conception of their transparency, size, 
and distance. 

Progress along these lines could best 
be realized through the establishment 
near the earth’s equator of an observa- 
tory given over entirely to radio astrono- 
my. In view of the wealth of astronom- 
ical and technical information which 
could thus be secured, a major scientific 
undertaking involving a large capital in- 
vestment is indicated. 
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NEWS NOTES 


OPERATION MAGNETIC 


An expedition under Paul H. Serson, 
of the Department of Mines and Re- 
sources, Ottawa, Canada, has confirmed 
the location of the north magnetic pole 
at 73° north latitude, 100° west longi- 
tude. The party of 14 was in the North 
from mid-July to September 1, 1948, 
carrying on studies of the geography, 
flora, and geology of the region, in ad- 
dition to the magnetic observations. ‘The 
expedition’s base was at Resolute Bay 
on Cornwallis Island, which is north of 
Prince of Wales Island, where the north 
magnetic pole is now believed to be 
located. 


“INVASION FROM MARS” 


After the Orson Welles “invasion 
from Mars” radio broadcast scare of 
1938, it would be hard to believe that 
such a hoax could anywhere again be 
taken seriously. Yet a similar one based 
on H. G. Wells’ The War of the 
Worlds was recently reported by the 
Associated Press to have been even more 
effective at Quito, Ecuador. So realistic 
was the call to arms to defend the coun- 
try against the Martian invaders that 
the populace responded promptly and 
hysterically. Not having expected such 
“success,” the artists soon confessed their 
fiction, whereupon the angered crowds 
rioted. As the police had gone to repel 
the “invasion,” the army had to quell 
the riot in which 15 persons were killed 
and property was damaged to the extent 


of $350,000. 


AWARD TO E. A. HALBACH 


Some years ago Mary C. Burr be- 
queathed to the National Geographic 
Society as a memorial to her father, 
Franklin L. Burr, a fund for the es- 
tablishment of awards to outstanding 
leaders of National Geographic Society 
expeditions. At its December meeting 
the board of trustees of the society 
awarded a prize to E. A. Halbach, of 
the Milwaukee Astronomical Society, 
“in recognition of achievements in the 
science of geography through leadership 
of the society's 1948 eclipse party in 
Burma.” 


POLARIZED STARLIGHT 

Two short papers in Science for 
February 18th present information on 
the polarization of light from distant 
stars. Dr. W. A. Hiltner, of Yerkes 
and McDonald Observatories, employed 
polarizing equipment on the 82-inch 
telescope to study a predicted polarization 
effect in eclipsing binary stars. It 
turned out, however, that the polariza- 
tion actually observed (as much as 12 
per cent) did not depend on the phase 
of a binary eclipse, and that it was 
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greatest for certain stars examined in 
the Milky Way, indicating that the in- 
terstellar medium is responsible. Early 
results indicate that the plane of polariza- 
tion approximates the plane of the 
galaxy. 

Dr. John S. Hall, formerly of Am- 
herst College and now with the U. S. 
Naval Observatory, for a time collabo- 
rated with Dr. Hiltner, but with a dif- 
ferent type of polarizing equipment that 
he was developing. At Amherst, and this 
winter with the 40-inch reflector in 
Washington, Dr. Hall confirmed Dr. 
Hiltner’s conclusions on the interstellar 
source of the polarization of starlight. 
He found, however, that there is no 
preferential orientation of the plane of 
polarization, that the degree of polar- 
ization is strongly correlated with color 
excess, and that it appears to be the 
same for all wave lengths. 


NARROW ESCAPE 


A United Press report of January 27th 
states that the museum at Bakersfield, 
Calif., is displaying a meteorite fragment 
that nearly hit a man when it fell. Rus- 
sell H. Pigott said that an instant ‘e- 
fore the meteorite struck a few teet 
from where he was standing it had 
flooded the area with brilliant light. 
Several pieces were recovered, the 
largest about three inches long and very 
heavy. 


INTERNATIONAL WEATHER 
CODE 

Starting January Ist, most nations of 
the world began co-operative use of a 
new and faster weather code. For the 
weather maps from which forecasts are 
made several times daily the data are 
received on a_ teletype machine — a 
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June, August, September, 1942; No- 
vember, December, 1943; January, 
November, December, 1944. 20 cents 
each for January, February, April, 
June, 1945; January, 1946. 15 cents 
each for February, September, 1948; 
January, February, 1949. 

Place your full name and address 
carefully on the package in which 
magazines are shipped, so that refund 
may be made without the necessity for 
you to write a separate letter. Address 
magazines to Circulation Department. 
Sky Publishing Corporation, Harvard 
College Observatory, Cambridge 38, 
Mass. 




















string of numbers telling the expert the 
time, place, and all he needs to know 
about rain, snow, clouds, temperatures, 
and winds at a given locality. Most 
European countries, the more advanced 
Asiatic, Latin-American, South African, 
and other Southern Hemisphere coun- 
tries, are all co-operating for better 
future weather predictions. 

SIX FEET OF SNOW! 

From George H. Hall, director of 
public relations for California Institute 
of Technology, we learn: “They were 
literally snowed-in on Palomar Moun- 
tain for a while this winter, and in 
fact they had up to 72 inches on the 
ground at one time. Of course, we 
always get snow up there in the winter, 
but not in such goodly amounts as this 
year. I hasten to add that this is, of 
course, ‘unusual’ weather for California.” 


INDIAN GOLD MEDAL 

Dr. Hari K. Sen, Indian mathemati- 
cian now visiting and lecturing at Har- 
vard College Observatory, has received 
word from Professor A. C. Banerji, of 
the University of Allahabad, that the 
Ministry of Education gold medal of the 
Indian National Academy of Sciences 
this year has been awarded to Dr. Sen. 
It was conferred for mathematical 
papers adjudged the best published by 
the academy during the past year. As 
a former teacher of Dr. Sen, Professor 
Banerji accepted the medal from Her 
Excellency, Mrs. Sarojini Naidu, gover- 
nor of the United Provinces. Profes- 
sor Banerji is expected to visit the 
United States in the fall. 


NAVIGATION BY SOLAR 
MICROWAVE 


Artificially generated radio energy 
may not be needed for the accurate de- 
terminations of position in navigation 
during overcast skies, for the sun and 
stars emit such radiations (wave lengths 
of the order of half an inch). With 
suitable receivers it should be possible to 
utilize these radiations to determine the 
position of the sun in the sky in all 
types of weather. According to Science 
Service, a patent on the basic ideas for 
this purpose has been granted Dr. 
George C. Southworth, of the Bell 


‘Telephone Laboratories. 


PROFESSOR SOMMERFELD 
HIONORED 


At its annual meeting in New York 
in January, the American Association of 
Physics Teachers awarded its Oersted 
medal to Professor Arnold Sommerfeld, 
of the University of Munich. The 80- 
year-old German physicist is noted for 
his contributions to the development of 
the quantum theory and the Bohr theory 
for accounting for atomic spectra. With 
the late mathematician F. Klein, he at 
one time also developed a theory of the 
gyroscope. - 





























‘ HEN NEWS of the passing of 
Russell W. Porter was flashed 
across the country by wire re- 

cently, and terse paragraphs were read 
throughout the nation by thousands 
of amateurs, we marked the end 
of an era of telescope making; for Dr. 
Porter’s stature and position in the field 
that he created is such that no one can 
hope or would aspire to fill the vacancy. 
Held in the highest esteem by profes- 
sional as well as amateur astronomers 
and telescope makers, he had unfailing 
good humor and ready suggestion, keen 
perception, and was always ready with 
a quiet word of encouragement. We 
now look back with greater appreciation 
of his accomplishments, and study with 
renewed interest the heritage of advice 
and suggestion he has given us. 

Those of us who enjoy a_ back-yard 
telescope have an apt memento of Dr. 
Porter. (He himself might be the first 
to say, “Call me Russell, not Doctor.” ) 
Our homemade instruments remind us 
that had it not been for his eforts we 
might never have had interest nor oc- 
casion to view the heavens even with the 
naked eye. ‘To you, and you, and all 
of us, he has given a relief from care, 
a direction to our leisure, and a method 
of relaxation that is sublime. 

He was born in Springfield, Vt., De- 
cember 13, 1871, of parents in modest 
circumstances. His father was an inven- 
tor and manufacturer, and it was from 
him, probably, that Russell inherited his 
talent for mechanics. His early desire 
was to become an architect, to which 
purpose he attended Boston ‘Tech. While 
there he heard a lecture by Robert E. 
Peary, the explorer, at the old Boston 
Academy of Music, in which was de- 


David O. Woodbury, author of “The 

Glass Giant of Palomar,” is shown here 

with Dr. Porter during “bean time” at 
a Stellafane gathering. 








At Stellafane, near Kussell W. Porter’s birthplace and atop Mt. Porter, is the 

turret telescope designed by Dr. Porter and erected by him and the Springfield 

Telescope Makers. The 16-inch primary mirror, here seen high in the air at the 

right, has a focal length of 17 feet. The long p‘pe at the lower left is a counter- 
balance. All Stellafane photographs are by Robert E. Cox. 


R. W. Fr ~~ Telescope Artist 


By Leo AND MARGARET SCANLON 


Valley View 


scribed the trek across northern Green- 
land. From that moment his career 
was altered. 

“T don’t know what it was,” he wrote. 
“T had never given the arctic a thought. 
All I know is that nothing would stop 
me till 1 had gone north.” 

Porter’s first of 10 voyages to the 
arctic was made with Dr. Frederick A. 
Cook, and not with Peary. The latter 
had been influenced by Porter’s mother 
to refuse him permission, but since Rus- 
sell had persisted in his intention to go 
north, the family thought one voyage 
would be enough and consented to his 
accompanying Dr. Cook’s party. They 
started out in a steamer that soon be- 
came lost; they ran aground in southern 
Greenland and tore a hole in the ship. 
The party was saved, and no sooner was 
Porter back to civilization than he 
looked up Peary and asked to be taken 
on the next expedition. He didn’t know 
how to explain the fascination of the 
arctic, whether it was the silent desola- 
tion, the far-reaching vistas of snow 
and ice, or the constant struggle for 
survival against great odds. 


Observatory 


In 1901, Porter heard that a man 
named Ziegler (who had made money in 
baking powder) was financing a polar 
expedition. With his usual persistence, 
Russell went to the commander of the 
expedition and obtained a job as “as- 
sistant scientist and artist.” ‘Their first 
expedition was a failure, but Ziegler 
financed another on which Porter went 
“to hear the silence again.” Well, he 
heard plenty, for hardly had the party 
reached Franz Josef Land when the ice 
crushed the ship and sank her. The party 
was marooned for 2% years (this was 
before radio) during which time it was 
Porter’s job to take celestial observa- 
tions to establish their position and to 
fill in blank spaces on the map. He had 
ample opportunity to observe the stars. 

Finally they were rescued. Porter 
came back to civilization starved to a 
skeleton, but with the glory of the polar 
firmament etched in his brain. A wider 
horizon than the arctic began calling. 
During his convalescence on the coast of 
Maine, in a small fishing village, he won 
his way back to health, one of the in- 
fallible signs of which was his falling 


April, 1949, SKY AND TELEscore 143 











Amateurs in action, as pictured by Russel W. Porter. 


in love with the pretty postmistress of 
the town, Alice Belle Marshall. After 
their marriage he designed cottages, 
built them himself and sold them, and 
so made a living. 

His first urge to make a telescope 
mirror came about 1911, inspired by an 
article in Popular Astronomy written by 
an obscure coffee merchant named Hol- 
comb, of Decatur, Ill. It was a de- 
scription of how Holcomb made a 
reflecting telescope. ‘Through correspond- 
ence Porter obtained a little book con- 
taining woodcuts of the _ knife-edge 
shadows. With some difficulty he fol- 
lowed the directions and made his first 
reflector, with a 2-inch mirror. He speed- 
ily discovered, however, that much of the 
fascination of making one’s own tele- 
scope lay not only in looking at the 
stars with it but in the mechanical per- 
fection which must be achieved in shap- 
ing the surfaces of lenses and mirrors to 
reveal the stars, and in the thrill that 
comes only to him who can manipulate 
a piece of glass with his own hands and 
make its surface conform to his will as 
well as to the laws of mathematics and 
optics. ‘This new challenge for Porter 
was comparable to that of the arctic or 
of the sky itself. 

Prior to World War I, Portcr was 
summoned to Springfield by James 
Hartness (later governor of Vermont), 
there to work out the design of pre- 
cision tools involving optical elements. 
‘The war years were spent at the Bureau 
of Standards doing optical work, after 
which Porter returned to his birthplace 
and the Hartness plant. There a dozen 
men formed a class in telescope making 


under Porter’s instruction and began 
turning out telescopes for their enjoy- 
ment. Alice Porter well remembers 
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those happy times ; frequently they would 
take over the kitchen sink for work 
with rouge, leaving everything a ruddy 
mess which stubbornly resisted her ef- 
forts at removal. Finally she made the 
housewife’s supreme concession — per- 
mitting them to boil their pitch on the 
kitchen range. 

The story is told that one day when 
Mrs. Porter came home she found that 
in her absence Russell had cut a hole in 
the living room wall so that he could 
thrust the barrel of his telescope through 
and sit inside to study the stars out of 
reach of mosquitoes. Russell himself 
refuted this statement, denying that he 


i= 





Lou Lojas (right) and Ed Hanna, of 

the New York amateurs’ Optical Divi- 

sion, asking Dr. Porter his opinion of 

a model of a mounting for large tele- 

scopes that was brought by an amateur 
to the 1937 meeting at Stellafane. 





ever cut a hole through the living room 
wall—it was through his den! 

In 1921, Porter wrote an article for 
Popular Astronomy describing a simple 
telescope. Among those who read it 
and became enthusiastic was Albert G. 
Ingalls, of the Scientific American mag- 
azine. He was having the usual diff- 
culties that every amateur experiences, 
and like most of us appealed to the ex- 
pert, Porter, who later said, “It was a 
fortunate thing for our fraternity that 
brought us together, and it was not long 
before the first thin edition of 4 mateur 
Telescope Making was published.” With 
characteristic modesty Porter claimed 
that “the gang is far more indebted to 
Ingalls’ efforts to popularize this hobby 
than to any contribution made by me. 
I think my pencil sketches did more to 
clarify telescope making than anything 
I have written on the subject.” 

The “first thin edition” was like a 
stone dropped into a pool. The widen- 
ing ripples of interest spread across the 
country, and within the next two years, 
amid mountains of correspondence be- 
tween perspiring aspirants and_ the 
authors, a new and greatly enlarged 
second edition was published. Ama- 
teurs had been quietly gathering atop 
the mountain in Springfield each sum- 
mer, comparing notes and, more impor- 
tant, coming to meet the man who had 
given them such an interesting hobby. 
Soon the crowds became a problem to 
the members of the telescope making 
group at Springfield, and the genial 
Porter journeyed thousands of miles 
across the country, visiting amateurs en 
route, to be with “his boys” in August 
at Stellafane. 

For when consideration was being 
given to the construction of a 200-inch 
telescope, about 1928, Porter was _ in- 
vited to Pasadena to assist in its design. 
He had never thought of himself as an 
astronomer, but December of that year 
found him settled in California at his 
drafting board working on “Study # 1— 
Testing Tower of the 200” Telescope” 
—his first of thousands of sketches on 
the Hale telescope. Whenever it be- 
came necessary to visualize some compli- 
cated structure of the telescope, Porter’s 
wizardry with the pencil was. utilized 
to clarify the blueprints by means of 
one of his now famous cutaway draw- 
ings, one example of which is on the 
back cover of this issue of Sky and 
Telescope. 

The faithful devotion to the develop- 
ment of the Hale telescope, the long 
hours spent at the drafting board, and 
the early arduous experiences in the 
arctic all took their toll of Porter’s 
vitality. Under doctor’s orders he 
paused daily for a siesta as regularly as 
possible, but frequently sacrificed him- 
self to entertain visitors, especially if 
they were amateur astronomers. If he 
were not at home, he could usually be 
found at the office of the astrophysics 
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building (which he designed), and it 
was there we found him one sunny May 
afternoon in 1940. We were given a 
most cordial welcome, and since it was 
a honeymoon trip, Porter availed himself 
of the privilege of kissing the bride. We 
were conducted on a tour of inspection 
of the machine shops and polishing room, 
later adjourning to his home where for 
hours it seemed we enjoyed viewing the 
scores of water colors, pastels, and oil 
paintings of a wide variety of subjects, 
including life in the arctic. Generously, 
Porter invited us to select something as 
a wedding gift, but after our preference 
had been narrowed to two distinctly 
different pastels, between which we were 
unable to make a decision, R. W. P. 
just grinned and gave us both of them. 

Later that year, in November, 1940, 
Pittsburgh was observing the centennial 
anniversary of the birth of “Uncle John” 
Brashear, the famous telescope maker, 
and the committee in charge wanted a 
speaker on the 200-inch telescope. Porter 
was invited, and with lantern slides 
made from his cutaway drawings gave 
one of the clearest insights into the 
construction of the famous instrument 
that we had ever had. Of course, most 
members of the Amateur Astronomers 
Association of Pittsburgh were present, 
occupying a table in a far corner of the 
large banquet hall. As it was arranged, 
the program did not recognize the ex- 
istence of our society, an oversight that 
did not escape Porter. Frequently dur- 
ing his talk he referred to “my boys over 
there in the corner,” and thus encour- 
aged, during a lull in the proceedings 
we publicly presented him with an hon- 
orary life membership in our organiza- 
tion. 

Work on the telescope was suspended 
during World War II, and he thought 





This scene at a prewar Stellafane meeting shows the occasion that was for many 
years the highlight for which amateurs came from far and near: R. W. P. report- 
ing on the progress of construction and optical work on the 200-inch telescope. 


to enjoy a well-earned rest, but on the 
contrary Porter’s facility with the pencil 
brought him into greater demand than 
ever before, and placed a still greater 
strain upon his already tired heart. 
While Porter claimed that his draw- 
ings would probably be his monument, 
there is a much more impressive one 
atop Palomar Mountain — the dome of 


the 200-inch Hale telescope. It grace- 
fully portrays in stone and steel the 
dignity, solidity, and simplicity of its 
designer. Less conspicuous, but equally 
important, each amateur astronomer 
with his homemade telescope contem- 
plating the beauties of the skies pays 
a humble tribute to the benign influence 
of the greatest amateur of our time. 





THE HALE TELESCOPE PROBES 
DEPTHS OF SPACE 


A six-minute exposure with the 200- 
inch telescope, made by Dr. Edwin P. 
Hubble on the night of February 1st, 
is reported by Time magazine (March 
14th) to have recorded all the galaxies 
in an area in Coma Berenices that have 
ever been observed with the 100-inch 
telescope. Longer exposures showed in- 
creasing numbers of galaxies, with ex- 
posure times limited to an hour by sky 
fogging. Apparently, a one-hour plate 
reached the predicted limit of the Hale 
instrument of a billion light-years, as 
indicated by the number of very faint 
galaxies recorded. 

Dr. Hubble is quoted as saying, “The 
tests confirm our previous conclusion 
that the Hale telescope is an unqualified 
success.” Nevertheless, the instrument 
‘vill not begin a regular observing pro- 
‘ram until final optical adjustments 
lave been made. 


In Focus 


CS. aa the series of drawings 
of the 200-inch telescope by the late 
Russell W. Porter, the back cover this 
month shows the south polar axis bearing, 
the right ascension drive, and a portion of 
the yoke mounting. 

In the upper center of the picture is 
the hemispherical thrust bearing of the 
yoke itself. Like the north horseshoe bear- 
ing, it is supported on oil pads, one 
below and one at each side, through 
which oil is forced to help “float” the 
massive 500 tons of telescope. This spheri- 
cal. seat is integral with a yoke that sepa- 
rates and holds the two 10-foot tubular 
girders. The east girder is cut away to 
show the means of access to a possible 
spectrograph farther up in the tube, pic- 
tured on the back cover of the January 
issue. 

To the spherical seat is attached a hol- 
low shaft that extends through the right 
ascension drive wheels. In the center 
opening of the south bearing is a coude 
mirror which passes light from an auxil- 


iary mirror when the telescope is pointed 
north of 50° declination; otherwise, the 
light goes directly from the main coude 
mirrors through the south bearing shaft 
to the spectro- 
graph room. 

The south pier (lower left) has been 
cut away to show the worms and gears 
for slewing and tracking with the Hale 
telescope. Since the desired accuracy of 
drive is one second of are in one hour 
at one revolution per day, and since the 
short-period errors are limited to 1/10 
second of are per five minutes of time, 
extreme precision in cutting these gears 
was required. One second of arc is equiva- 
lent to only 0.000445 inch on the pitch 
circle of the gear. A small motor of less 
than 1/12 horsepower is sufficient to drive 
the telescope at tracking speed. 

The upper right ascension worm wheel 
is for tracking at diurnal speed, and the 
lower wheel is for slewing, to change 
rapidly from one part of the heavens to 
another, when a two-horsepower motor 
is used. The next back cover in the series 
will show details of the right ascension 
drive and.computer. 


temperature-controlled 
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Amateur Astronomers 


CLEVELAND CONVENTION PLANs UNDER Way 


I N PREPARATION for the annual 
convention of the Astronomical 
League in Cleveland on the weekend of 
July 2-4, Dr. J. J. Nassau, director of 
the Warner and Swasey Observatory 
and president of the Cleveland Astro- 
nomical Society, announced the appoint- 
ment of Royce Parkin, Tudor Arms 
Hotel, Cleveland 6, Ohio, as general 
chairman of the Cleveland committee. 
Mr. Parkin has been active in the af- 
fairs of the society for a number of years 
and has served as one of its consultants 
on literature, publicity, and special 
events. 

Although arrangements are still in the 
formative stage, it is expected that a 
comprehensive exhibit of telescopes and 
accessories produced by members of the 
league will be displayed in the Case 
physics building, adjoining the lecture 
room in which convention sessions will 
be held. Plans call for a continuing in- 
struments clinic at the exhibit—experi- 
enced telescope makers will be available 
for informal discussions whenever the 
league is not in regular session. 

During the convention an open house 
program will be arranged at the Warner 
and Swasey Observatory, which is the 
home of the Cleveland Astronomical So- 
ciety. The Junior Astronomy Club of 
Cleveland has issued a cordial invitation 
to convention delegates to visit the club- 
rooms and workshop of the club, which 
meets at the Cleveland Museum of Nat- 
ural History, 2717 Euclid Avenue. The 
club was recently organized to offer ex- 
pert advice and classroom instruction, by 
amateurs of the Cleveland area, on the 
making of mirrors and the assembly of 
small telescopes. For this purpose a 
complete workshop has been installed in 
the museum, where an enthusiastic group 
of 150 boys and girls and adults has 
been meeting. The club has been organ- 
ized under the combined sponsorship of 
the Cleveland Astronomical Society and 
the Cleveland Museum of Natural 
History, in close co-operation with 
science teachers of the public, parochial, 
and private schools of Cleveland and 
vicinity. 

In order that members of the league 
may have opportunity to participate in 
local popular astronomy in action, David 
Dietz, science editor of the Scripps- 
Howard newspapers, has scheduled a 
public star party for the evening of Sat- 
urday, July 2nd, in Wade Park, under 
the direction of the Cleveland society and 
the Cleveland Press. As in past years 
(Sky and Telescope, I11, 12, 3, October, 
1944), a large battery of portable tele- 
scopes will be set up out-of-doors for 
the benefit of the public. Those at- 
tending the convention are urged to bring 
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telescopes to augment the instruments of 
the local amateurs. League members 
will also be selected to participate in the 
talks on astronomy which will be given 
over a public address system to an esti- 
mated audience of 5,000 persons. 

Hotel headquarters for the league will 
be established at the Wade Park Manor, 
East 107th Street and Park Lane. This 
hotel is conveniently located near Uni- 
versity Circle and the campus of Case 
Institute of Technology. 

For the information of league dele- 
gates who are planning to attend the 
convention, the officers of the Cleveland 
Astronomical Society are: Dr. J. J. 
Nasgau, president; Dr. S$. W. McCus- 
key, first vice-president; E. N. Jennison, 
second vice-president; Mrs. Gertrude 
Towson, secretary-treasurer; and Paul 
Annear, recording secretary. 





NEW GROUP IN JERSEY 


On January 3, 1949, a group interested 
in astronomy met and organized the West 
Essex Astronomical Association. Regular 
meetings will be held on the first Monday 
of each month at the Grover Cleveland 
High School, Caldwell, N. J. Robert 
L. Myrick was elected president; Mrs. 
Theresa Counihan, treasurer; and D. C. 
Smith, secretary. 

The organization was stimulated by a 
desire on the part of a few of the mem- 
bers to construct a telescope and also by 
an interesting course in astronomy taught 
by Robert Greenley, member of the Ber- 
gen County Astronomical Society, as part 
of the Caldwell adult education program. 

D. C. SMITH 
19 Francisco Ave. 
Caldwell, N. J. 





OBSERVERS CLUB IN 
PITTSBURGH 


The Amateur Astronomers Association 
of Pittsburgh, which has a reputation 
among member societies of . the -Astro- 
nomical League for the number of tele- 
scopes completed by its members, has 
now gone seriously into observing. 

As a direct result of the course in ob- 
servational astronomy conducted for our 
members during the fall of 1948, we have 
created an observers club within the as- 
sociation to put observation on a merit 
award basis. For the first six months of 
operation, members will try to outdo each 
other in observing, identifying and re- 
cording as many Messier objects as pos- 
sible. 

To qualify as a “star member” one must 
submit a report proving he has identified 
10 objects listed by Messier; identification 
of 20 such objects rates becoming a “two- 
star member”; 50 objects, a “five-star 
member,” and so on. Credit is given for 
submitting a report outlining the time of 
observation, power and kind of instrument 
used, location of the object, and a sketch 
of the field. The member who submits 





reports of the most objects before the as- 
sociation’s annual picnic in August, 1949. 
will receive an appropriate award. 

The committee selected to pass on re- 
ports submitted by candidates consists of 
Willard MacCalla, chairman; Glen Win- 
terhalter, Leo J. Scanlon, and H. Malcolm 
Priest. 

It will be noted that this observers club 
is patterned after Messier clubs already 
in existence (see Sky and Telescope, No- 
vember, 1948, page 17), but other types 
of celestial objects will be sought from 
time to time. 

CHARLES H. LeROY, secretary 
AAA of Pittsburgh 





NORTHEAST CONVENTION 
PROGRAM 


The joint committee representing the 
Bergen County Astronomical Society and 
the Junior Astronomy Club of New York 
has announced the schedule for the sec- 
ond annual convention of the Northeast 
region of the Astronomical League, to be 
held in New York City at the American 
Museum of Natural History. 


Saturday, April 23 


10:00 a.m. Council meeting 

12:00 noon Registration 

1:00 p.m. Opening address “The Role 
of the Hayden Planetarium 
in Astronomical Education,” 
Gordon A. Atwater, curator, 
Hayden Planetarium 

:30 p.m. General business session 


1:30 p.m. 
2:40-4:40 p.m. Section meetings: In- 


struments, Programs, Ob- 
serving 

4:50 p.m. Regular demonstration at the 
Hayden Planetarium; admis- 
sion fee 65 cents for adults 

6:05 p.m. Dinner, informal and at places 
convenient to the museum 

8:00 p.m. Field trips 
Sunday, April 24 

9:30 a.m. Council meeting 

10:30 a.m. Business session 

11:30 am. Address—“The Center of Our 


Galaxy,” Dr. Bart J. Bok, as- 
sociate director of Harvard 
College Observatory. 


The registration fee will be $1.00 per 
person; junior registration fee, 25 cents 
per person (for members of Astronomical 
League junior member organizations 
only). Other details of the convention 
were published last month in Sky and 
Telescope, pages 117-118. 

WILLIAM A. MILLER, chairman 
Joint Committee on Arrangements 
9 Roxbury Place, Glen Rock, N. J. 





ATM’S IN BROOKLYN 


Eastern Telescope Makers Association 
is the name of a new group that has 
formed to devote its efforts exclusively to 
telescope making. Two 10-inch telescopes 
and one 12-inch are being made by the 
members, and plans call for a 21-inch in- 
strument in the future. At the present 
time, amateurs living in New York City 
and vicinity are invited to join by writing 
to W. R. Cole, director of publicity, 726 
East 10th St., Brooklyn 30, N. Y., where 
the headquarters of the new organization 
are located. The president of the associa- 
tion is Paul Renaut. 
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THIS MONTH’S MEETINGS 


Chicago, Ill.: On Tuesday, April 12th, 
John Sternig, of Dearborn Observatory 
and director of science in the Glencoe 
public schools, will speak to the Burn- 
ham Astronomical Society on “Earth’s 
Next-Door Neighbor, the Moon.” The 
meeting is in the Chicago Academy of 
Sciences at 8 o'clock. 


Cleveland, Ohio: “Our Galaxy” will be 
discussed by Dr. Freeman D. Miller, of 
the University of Michigan Observatory, 
at the April 22nd meeting of the Cleve- 
land Astronomical Society, 8:00 p.m. at 
Warner and Swasey Observatory. 


Detroit, Mich.: On Sunday, April 10th, 
the Detroit Astronomical Society will 
meet at 3:00 p.m. at State Hall, Wayne 
University, to hear Dr. Robert Esling, 
Wayne University physics department, 
speak on “Dark Nebulae and the Forma- 
tion of Stars.” 


Geneva, IIl.: On Tuesday, April 5th, be- 
fore the Fox Valley Astronomical Society, 
“The History and Causes of Eclipses” will 
be discussed by Carl Bast. The meeting is 
in the Geneva City Hall at 8 p.m. On Sat- 
urday, April 30th, at the society’s banquet, 
Dr. G. P. Kuiper, of Yerkes Observatory, 
will be guest speaker, with the subject, 
“Mars, Another World.” 


Indianapolis, Ind.: At the April 3rd 
meeting of the Indiana Astronomical So- 
ciety, Dr. Harry E. Crull, of Butler Uni- 
versity, will speak on “A Trip to the 
Moon,” in Cropsey Hall at 2:15 p.m. 


Kalamazoo, Mich.: At the home of Dr. 
and Mrs. L. N. Upjohn, 1556 Long Road, 
the Kalamazoo Amateur Astronomical 
Association will hear Dr. Upjohn speak on 
“Variable Stars,” on April 23rd at 8 p.m. 


Los Angeles, Calif.: Dr. Jesse L. 
Greenstein, of the California Institute of 
Technology, will speak on “Interstellar 
Matter” at the Los Angeles Astronomical 
Society meeting, Monday, April 11th, 7:45 
p.m. at the Griffith Observatory. This is a 
change from the regular meeting night 
due to the eclipse on the 12th. 


Madison, Wis.: “The Physical Nature 
of the Moon” will be discussed by H. B. 
Porterfield at the April 13th meeting of 
the Madison Astronomical Society, 8 
o'clock at the Washburn Observatory. 


Minneapolis, Minn.: At the April 6th 
meeting of the Minneapolis Astronomy 
Club, in the Public Library at 7:30 p.m., 
Alfred D. Johnson will speak on “Celes- 
tial Photography with Homemade Instru- 
ments.” 


New Haven, Conn.: Sir Harold Spencer 


Jones, Astronomer Royal of England, is * 


scheduled to give a public lecture at Yale 
University on April 18th. The regular 
meeting of the New Haven Amateur As- 
tronomical Society will be on April 30th, 
when Mr. Montgomery will speak on 
“Cosmic Rays.” Meetings of the NHAAS 
are now being held in the Faculty Lounge 
of the Hall of Graduate Studies, 320 York 
St., Room 211. 

New York, N. Y.: “Mysteries of the 
Zodiacal Light” is the subject for discus- 
sion by Dr. Charles H. Smiley, of Ladd 
Observatory, at the April 6th meeting of 
the Amateur Astronomers Association, 
8:00 p.m. in the American Museum of 


Natural History. The 22nd annual dinner 
of the association is scheduled for April 
22nd. 


Pittsburgh, Pa.: The speaker at the 
April 8th meeting of the Amateur Astrono- 
mers Association of Pittsburgh, 8 o’clock 
in the Buhl Planetarium, will be Phillip 
S. Neal, formerly a captain in the Corps 
of Engineers, Northwest Service Com- 
mand, U. S. Army. He will present an 
illustrated tour of the Alcan highway. 


San Diego, Calif.: “Meteorite Showers, 
Meteors, and the New Method of Their 
Study” will be discussed by Carl Dickson 
at the San Diego Astronomical Society 
meeting April Ist, 7:30 p.m., Room 504, 
Gas and Electric Building. 

Stamford, Conn.: At 8 o’clock on April 
15th, meeting in the Stamford Museum, 
the Stamford Amateur Astronomers will 
show moving pictures on astronomical 
subjects, including the new film, Solar 
Prominences. 


Washington, D. C.: Dr. Fred L. Whip- 
ple, of Harvard College Observatory, will 
speak on “Meteors” at the meeting of 
the National Capital Astronomers on Sat- 
urday, April 2nd, at 8:15 p.m. in the 
Commerce Department auditorium. 

Awards for winning entries in the third 
annual science fair, sponsored by the 
Washington Academy of Sciences and af- 
filiated societies and Science Service, and 
conducted in junior and senior high 
schools by the science teachers of the 
District of Columbia, will be made at 
this meeting. 





LEAGUE ACTIVITIES CHAIRMAN 


Rolland R. LaPelle, of 54 Fernleaf Ave., 
Longmeadow 6, Mass., a member of the 
Springfield STARS club, has been ap- 
pointed chairman of activity sections of 
the Astronomical League, to serve until 
July. Meetings of the league’s national 
council, to be held during the Northeast 
regional convention in New York this 
month, have been called by the president, 
Mrs. Helen S. Federer, and Mr. LaPelle 
has been asked to meet with the council 
to discuss and formulate plans for activi- 
ty sections within the league. 





LETTERS 
(Continued from page 138) 


following activities: Establish friendly re- 
lations with local newspapers, for obvious 
reasons. Provide speakers for luncheon 
clubs, church groups, women’s clubs, and 
functions where intelligent people gather, 
and solicit invitations to use this service. 
Make good amateur telescopes available 
to the public, frequently and continuously. 
Co-operate with the public library to keep 
reliable up-to-date books displayed and, 
equally important, to keep obsolete books 
out of undiscriminating hands. 

I believe if a campaign of education 
were carried on widely enough and in- 
tensively enough to make an impression on 
the general public, the amateurs would 
win a sincere vote of gratitude from their 
professional brothers. 

R. D. COOKE 
258 Ruby St. 
Joliet, Ill. 


AAVSO SPRING MEETING 


The annual spring meeting of the 
American Association of Variable Star 
Observers will be in Providence, R. I., at 
the Ladd Observatory of Brown Univer- 
sity, at the invitation of Dr. C. H. Smiley 
and the Providence Skyscrapers, on Fri- 
day and Saturday, May 27th and 28th. 

An illustrated lecture Friday evening 
will be by MHarries-Clichy Peterson, a 
member of the Finn Ronne antarctic ex- 
pedition. Saturday morning a business ses- 
sion will be held on the Brown campus, 
followed by the society luncheon at noon. 
A trip to the Seagrave Memorial Observa- 
tory of the Skyscrapers is scheduled for 
Saturday afternoon, where the meeting 
will conclude with a picnic supper. 








Planetarium Notes 


BALTIMORE: Davis Planetarium. Mary- 
land Academy of Sciences, Enoch Pratt Li- 
brary Building, 400 Cathedral St., Baltimore 1, 
Md., Mulberry 2370. 

ScHEDULE: 4 p.m. Monday, Wednesday, and 
Friday; Thursday evenings, 7:45, 8:30, 9:30 
p.m. Admission free. Spitz projector. Director, 
Paul S. Watson. 

CHICAGO: Adler Planetarium. 900 E. Ach- 
sah Bond Drive, Chicago 5, Ill. Wabash 1428. 


ScHEDULE: Mondays through Saturdays, 11 
a.m. and 3 p.m.; Sundays, 2:30 and 3:30 p.m. 
Zeiss projector. Director, Wagner Schlesinger. 


LOS ANGELES: Griffith Observatory and 
Planetarium. Griffith Park, P.O. Box 9787, 
Los Feliz Station, Los Angeles 27, Calif., 
Olympia 1191. 

ScuepuLe: Wednesday and Thursday at 8:30 
p.m.; Friday, Saturday, and Sunday at 3 and 
8:30 p.m.; extra show on Sunday at 4:15 p.m. 
Zeiss projector. Director, Dinsmore Alter. 


NEW YORK CITY: Hayden Planetarium. 
8lst St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500. 

ScuepuLE: Mondays through Fridays, 2, 
3:30, and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 
4, 5, and 8:30 p.m.; Sundays and holidays, 2, 
3, 4, 5, and 8:30 p.m.; Wednesdays and Fri- 
days, 11 a.m., for school groups. Zeiss projec- 
tor. Curator, Gordon A. Atwater. 


PHILADELPHIA: Fels Planetarium. Frank- 
lin Institute, 20th St. at Benjamin Franklin 
Parkway, Philadelphia 3, Pa., Locust 4-3600. 

ScuepuLe: 3 and 8:30 p.m. daily except 
Mondays; also 2 p.m. on Saturdays, Sundays, 
and holidays; 11 a.m. Saturdays, Children’s 
Hour (adults admitted). Zeiss projector. Di- 
rector, I. M. Levitt. 


PITTSBURGH: BuAl Planetarium and In- 
stitute of Popular Science. Federal and West 
Ohio Sts., Pittsburgh 12, Pa., Fairfax 4300. 

Scuepute: Mondays through Saturdays, 
2:15 and 8:30 p.m.; Sundays and _ holidays, 
2:15, 3:15 and 8:30 p.m. Zeiss projector. Di- 
rector, Arthur L. Draper. 


SPRINGFIELD, MASS.: Seymour Plane- 
tarium. Museum of Natural History, Spring- 
field 5, Mass. 

ScuepuLe: Tuesdays, Thursdays, and Satur- 
days at 3 p.m.; Tuesday evenings at 8 p.m.; 
special star stories for children on Saturdays 
at 2 p.m. (Closed July to mid-Septemher.) Ad- 
mission free. Korkosz projector. Director, 


Frank D. Korkosz. 
STAMFORD: Stamford Museum Planetar- 
ium. Courtland Park, Stamford, Conn. 


Scnepute: Tuesday and Sunday, 4 p.m. 
Special showings by request. Admission free. 
Spitz projector. Director, Ernest T. Ludhe. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the Soth meeting of the American Astronomical Society 
at New Haven, Conn., in December. Complete abstracts will appear in the Astronomical Journal. 


Remote Cepheids 


WENTY YEARS AGO, Walter 

Baade, now of the Mount Wilson 
Observatory, discovered four very dis- 
tant Cepheid variable stars in Cygnus, 
all of them within four degrees of the 
equator of the Milky Way. Subsequent 
investigations in Holland by Oort and 
Oosterhoff proved that these stars 
showed small evidence of interstellar red- 
dening, thus suggesting high transpar- 
ency for the direction of the great star 
cloud in Cygnus. To confirm and ex- 
tend these early results, the region was 
placed on the regular observing program 
of the 24-33-inch Jewett Schmidt tele- 
scope of Harvard Observatory’s Oak 
Ridge station. On 37 nights, pairs of 
blue and red plates were taken, and 
blue and red standard magnitudes were 
derived from numerous comparisons 
with the known polar sequences of stand- 
ard brightnesses. 

From these plates, Dr. Bart J. Bok 
and Margaret ‘Olmsted find that the 
transparency of the region is slightly less 
than previously thought, but that the 
interstellar obscuring medium still per- 
mits direct transmission of 10 per cent 
of the original starlight for stars at 25,- 
000 to 50,000 light-years from the sun, 
which is the tremendous range of galac- 
tic distances represented by these four 
‘variable stars. The investigation is an- 
other illustration of the space-penetrat- 
ing power of the  moderate-sized 
Schmidt cameras. With the aid of a 
series of two nightly photographs of 10 
minutes exposure each, it has been pos- 
sible to make a detailed study of the 
light and color variations of stars as far 
as 50,000 light-years from the sun. 


History of a Pleiad 
PLEIONE, seventh brightest of the 


Pleiades, situated east of Alcyone 
and close to Atlas, is a 5th-magnitude 
star designated 28 Tauri by Flamsteed. 
After finishing a more extended photo- 
metric program on the Pleiades, Dr. L. 
Binnendijk, now of Sproul Observatory, 
collected all available magnitudes of 
Pleione, which has been known as a 
variable since 1937. Its brightness was 
measured at Leiden on 14 plates, and at 
Rutherfurd Observatory on 64 Yerkes 
and five Sproul plates, and extensive 
observations by Strassl at Goettingen 
and by Calder at Harvard were re- 
duced to the same photographic system. 

The light of this star was slightly 
variable prior to 1937, at which time a 
sudden decrease started, amounting to 
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half a magnitude by 1939. From 1942 
on, the star was again slightly variable, 
averaging 0.2 magnitude fainter than 
the average prior to 1937. In 1939, 
too, the star was found to be slightly 
reddened, and it was still somewhat red- 
der than normal in 1944. From 1888 
to 1905, Pleione was known to be a 
star with bright emission lines in its 
spectrum, but in 1905 the hydrogen 
lines appeared only in absorption. It was 
not until 1938 that the hydrogen emis- 
sion reappeared, together with sharp 
metallic lines not normal to a star of 
spectral type B8. 

Pleione is now known as a shell star, 
and all the above facts indicate that a 
shell of matter was ejected from the 
star in 1936. According to this view- 
point, the decrease of light during the 
period 1937-1939 was caused by the 
absorption of the star’s light in the shell 
material. At the moment, we may still 
be looking through some of this material. 


Colors of Galaxies 
ASTRONOMERS have known for 


years that nearby red supergiant 
stars, such as Antares and Betelgeuse, 
are spendthrifts, and because of their 
relatively short lives must be younger 
than the sun. These young stars are pre- 
sumed to have condensed “recently” out 
of the gas and dust present between 
the stars of the Milky Way, and of 
other spiral galaxies. In nearby galaxies 
of the elliptical type the red supergiants 
apparently are absent. 

In the Corona Borealis cluster of 
galaxies, 130 million light-years distant, 
are located the most remote examples 
of spiral nebulae whose distances are 
known. Therefore, Dr. A. E. Whitford, 
of Washburn Observatory, made color 


seven spiral galaxies in that cluster with 
photoelectric apparatus on the 100-inch 
telescope at Mount Wilson Observa- 
tory. The previous colors in clusters of 
galaxies reported by Dr. Joel Stebbins 
and Dr. Whitford showed an unex- 
plained excess of reddening (Sky and 
Telescope, VII, 123, March, 1948), but 
the objects measured were all galaxies 
classed as elliptical rather than spiral. 

The four ellipticals showed an interna- 
tional-scale color excess (reddening) of 
+0.28 magnitude, of which 0.15 is not 
accounted for by the expanding universe 
red shift. Intermediate-type spirals also 
showed a residual excess, but the in- 
terpretation is clouded by uncertainty 
about the classification of these objects 
at such a great distance. Four spirals 
are classified Sc, however, the most open 
type of galaxy, and these show a mean 
color excess of +0.09, which is even 
less than that expected from the ordi- 
nary red shift. In other words, the 
spirals appear about as red as expected, 
while the ellipticals are responsible for 
the excessive reddening originally dis- 
covered by Stebbins and Whitford, as 
mentioned above. 

Dr. Martin Schwarzschild, of Prince- 
ton, has suggested that inasmuch as we 
see the Corona Borealis cluster as it 
was 130 million years ago, we may be 
seeing also the red light from super- 
giant stars which have since consumed 
their store of energy and died. Nearby 
ellipticals, seen in their “later years,” 
show no such evidence of containing 
giant red stars. Thus, it may be that 
these non-spiral systems lack the raw 
material for new stars, and any super- 
giants originally present have therefore 
not been replaced, and have gradually 
become extinct. 
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present observations means that by study- 
ing the more distant galaxies accessible 
to large telescopes it is possible to go 
backward in time sufficiently to reach 
what Dr. Whitford termed the “Goetter- 
daemmerung era,” and to detect the ag- 
gregate light of stars now long since 
dead. In this way, certain effects of 
stellar evolution may be observed, al- 
though the processes are far too slow to 
be noticeable in any single star over the 
interval that it has been watched by 
humans. 


Galactic Radio Energy 


[8 A SYMPOSIUM on microwave 
astronomy, Dr. Jesse L. Greenstein, 
of California Institute of Technology, 
discussed alternate theories to explain 
radio energy received from stellar re- 
gions. The total energy in galactic 
radio noise is very small compared to 
that in light or in cosmic rays. Never- 
theless, if a source were at the distance 
of the nearest star it would require 1018 
kilowatts to equal the observed intensity. 

Radio energy of sufficient strength may 
come from electromagnetic storms in the 
outer atmospheres of stars, or even from 
a few very peculiar stars that emit a 
large fraction of their energy in radio 
frequencies. ‘This idea gains some sup- 
port from the observation of a few small 
regions of the sky that appear to emit 
signals of variable field strength. The 
upper layers of the sun, near sunspots, 
radiate strong, variable signals. But 
average stars would have to emit 100 
billion times as much radio energy as 
the sun does to account for the observed 
intensity. Therefore, only extraordi- 
nary stars could fulfill the conditions re- 
quired by this theory. 

On the other hand, between the stars 
there is a not-quite perfect vacuum which 
contains about 20 hydrogen atoms per 
cubic inch. Far from hot stars this gas 
is neutral and cool, but near them it is 
ionized into protons and electrons and 
has a temperature near 10,000 degrees 
absolute. The hot regions appear as 
very faint gaseous nebulae in the Milky 
Way, and they can be sources of radio 
energy. By analogy with the Androm- 
eda galaxy, they may be concentrated 
only in the thin spiral arms of our sys- 
tem. In between the arms of M31, 
Baade has found that no absorbing dust 
appears to be present, and the hot stars 
capable of ionizing the hydrogen and 
making it emit radio waves occur only 
in the spiral arms. 

Since dust obscures the light of stars 
in distant arms of our Milky Way 
galaxy, it may be possible to locate those 
arms best by radio exploration. The 
great intensity of the radio signals from 
the galactic center direction may be in- 
terpreted as due to several inner spiral 
arms at large distances from us. The 
Cygnus maximum, according to this 
theory, would arise because we look along 


an arm for a great distance and, there- 
fore, through a great amount of ionized 
hydrogen. But this and the first theory 
both await further observational evidence 
of a highly directional nature before they 
can be rejected, accepted, or modified. 


Magnetic Oscillations of a Star 


HE GENERAL magnetic fields of 

stars do not seem to be very con- 
stant. At Mount Wilson Observatory, 
Dr. Harold Babcock (father) found re- 
cently that the general magnetic field 
of the sun is probably variable, while Dr. 
Horace Babcock (son) has discovered 
a star with a magnetic field of several 
thousand gauss that changes periodically 
in nine days from north to south polar- 
ity and back again. 

On the other hand, the theoretical 
work of Cowling in England had shown 
that the magnetic field of a star would 
change only extremely slowly (less than 
one per cent in a million years) if the 
hot gases inside the star were entirely 
quiescent. However, Cowling himself 


and others have pointed out that even 
the slightest streaming about of the gases 
may produce fast changes of the magnetic 
fields. 

In particular, Alfvén in Sweden has 
found that a new type of oscillation, 
called hydromagnetic waves, may occur 
in magnetic stars, oscillatory movements 
of the gases being closely coupled with 
fast changes of magnetic field. Dr. 
Alfvén only considered hydromagnetic 
waves of fairly small extent for the 
purpose of explaining the phenomena of 
sunspots. 

The paper presented by Dr. Martin 
Schwarzschild, of Princeton University 
Observatory, reports on his investigation 
of waves of large scale that extend 
throughout an entire star. In_ these 
waves, the gases are found to move back 
and forth in characteristic stream-motion 
patterns while the magnetic field of the 
whole star changes periodically. It now 
appears possible that the strong magnetic 
variations of some stars may be under- 
stood in terms of hydromagnetic waves 
of large scale. 








TERMINOLOGY TALKS- J. Hucu Pruett 


Limb, Terminator, Cusp 

LTHOUGH known most common- 

ly as lunar terms, these expressions 
are quite applicable to many heavenly 
bodies. Limb refers to the circular outer 
rim of an orb as seen from our location 
in space, or, in the case of a star, as we 
believe it exists. If the entire side of a 
body facing our direction is not brightly 
illuminated, as on occasion those of the 
moon and some planets when lacking the 
full phase, the dividing arc between the 
light and shaded portions is known as 
the terminator. Cusps are “pointed 
ends,” and in the cases of the moon and 
some planets are the apparently sharp 
ends, or horns, of the crescents. 


Old Moon in New Moon’s Arms 


An evening or two after we first no- 
tice the “thin slip of a new moon” hang- 
ing in the western twilight, our lunar 
neighbor remains above the horizon long 
enough before setting to appear in a 
fairly dark sky. ‘Then nearly every 
month someone, observing more care- 
fully than ever before, inquires why the 
entire circular disk of the moon may be 
seen: a brilliant crescent rimming the 
side toward the sun, and all the rest 
only very faintly illuminated. This has 
long been known as “the old moon in 
the new moon’s arms.” With telescopic 
aid, this combination surrounded by the 
rich blue of the twilight sky forms a 
most beautiful picture. From night to 
night as the crescent widens, the dim 
part becomes more difficult to see. By 
first quarter, it is usually invisible with- 
out optical aid. 

What makes this dark section of the 





moon dimly visible? It is the side turned 
away from the sun, so it gets no direct 
light as does the crescent part. The moon 
has no atmosphere sufficient to bend light 
into its twilight zones, and the faint il- 
lumination is earthshine, pure and sim- 
ple. This dark side of the moon is in 
the lunar night, but a mythical moon 
man would behold an almost full earth 
beaming gloriously out in the crystal- 
clear sky, an earth over 40 times brighter 
than the full moon ever appears to us. 
No wonder then that earth dwellers can 
see—although faintly— this brilliantly 
lighted nocturnal moonscape. 

The earthshine appears to grow dim- 
mer from night to night for two reasons: 
the increasing area of the brilliant part 
of the moon blinds us more to this dim 
light; and, since the earth is changing 
from the full toward the new phase, it 
is actually giving less light to the dark 
side of the moon. 
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Story of the 


famous astronomer... 


MARIA 
MITCHELL 


The biography of a re- 
markable woman who be- 
came world-famous for 
her discovery of the comet 
of 1847. The first astrono- 
my professor at Vassar, 
Maria Mitchell in the 19th 
century suggested hy- 
potheses which are ex- 
traordinarily interesting 
in the light of modern 


knowledge. $4.00 
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| ASTRONOMY 


Revised Edition 


WILLIAM T. SKILLING 
ROBERT S. RICHARDSON 














This complete revision includes new 
material on nuclear fission, terrestrial 
magnetism, and the atmosphere. The 
sun is discussed fully as a representa- 
tive star and considerable material on 
astrophysics and spectroscopy has been 
added. 


Special features are the four excellent 
new star maps, a color plate showing 
where spectrum lines originate, a 
glossary of astronomical terms, and 
new problems and questions at the 
end of each chapter. The book in- 
cludes 308 illustrations. 


“In every way an up-to-date text. 

Nothing is omitted that has a bearing 

upon the progress of modern astron- 

omy. It is replete with excellent il- 
lustrations and photographs.” 

—L. V. Robinson, University of 

South Carolina 
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College edition $4.90 
Trade edition $6.00 
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A CONCISE HISTORY OF 
MATHEMATICS 


Dirk J. Struik. Dover Publications, Inc., 
New York, 1948. Vol. I, 123 pages; Vol. 
II, 176 pages. $1.50 per volume. 


HESE two attractive, well-illustrated 

books give a concise but very read- 
able account of the history of mathematics 
up to 1900. The first volume, consisting 
of five chapters, begins with the first con- 
ceptions of number and form in the Old 
and New Stone Ages. Chapter II is con- 
cerned with the development of mathe- 
matics in the ancient Orient and em- 
phasizes the superiority of the Mesopo- 
tamian over Egyptian mathematics. Chap- 
ter III explains the reasons for the rise 
of Greek mathematics, which not only 
asked the Oriental question, “How?” but 
also the modern scientific question, 
“Why?” The closing two chapters of this 
volume are concerned with the Orient af- 
ter the decline of Greece and the begin- 
nings in western Europe, ending with the 
discovery of logarithms by John Napier. 
Volume II, consisting of Chapters VI, 
VII, and VIII, is devoted to the develop- 
ment of mathematics in the 17th, 18th, 
and 19th centuries, a discussion based 
mainly on persons and schools, rather 
than on subjects. 

Professor Struik does more than state 
facts and dates. He gives the reasons 
certain mathematical developments and 
discoveries came when they did, why some 
civilizations were productive and others 
sterile in the field of mathematical dis- 
coveries. The impact of astronomy on 
mathematics is particularly _ striking. 
“Mathematics throughout its history and 
until modern times cannot be separated 
from astronomy. The needs of irrigation 
and of agriculture in general—and to a 
certain extent also of navigation—accorded 
to astronomy the first place in Oriental 
and in Hellenistic science, and its course 
determined to no small extent that of 
mathematics. The computational and also 
often the conceptual content of mathe- 
matics was largely conditioned by astrono- 
my, and the progress of astronomy de- 
pended equally on the mathematical books 
available.” The astronomer meets many 
old friends in these volumes: Eratosthenes, 
Ptolemy, Kepler, Galileo, Huygens, New- 
ton, Laplace, and Gauss, to mention only 
a few. Some comparatively recent mathe- 





NEW BOOKS RECEIVED 


Science, SERVANT OF MAN, J. Bernard Cohen, 
1948, Little, Brown. 362 pages. $4.00. 

This book discusses selected case histories 
of some far-reaching discoveries of modern 
science, and shows how the search for basic 
scientific truths is productive of practical re- 
sults for the average citizen. 


THe ATMOSPHERES OF THE EARTH AND PLAN- 
Ets, Various authors, 1949. University of Chi- 
cago Press. 366 pages and plates. $7.50. 
Edited by Dr. Gerard P. Kuiper, director of 
Yerkes and McDonald Observatories, this vol- 
ume includes papers presented at the 50th 
anniversary symposium at Yerkes in Septem- 
ber, 1947. Latest discoveries in the study of 
planetary and terrestrial atmospheres are dis- 
cussed by the authors, who are astronomers, 
meteorologists, and high-altitude specialists. 
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matical astronomers, such as Leverrier, 
Adams, Newcomb, and Hill, are not dis- 
cussed, 

The reviewer was interested in learning 
that the one complete mathematical frag- 
ment of the Hellenistic period extant was 
written by the Ionian philosopher Hip- 
pocrates; it deals with the curiously im- 
practical subject of “lunulae” — the little 
moons or crescents bounded by circular 
arcs. These lunulae also appear in the 
theory of eclipsing variables. Among other 
points of special interest might be men- 
tioned the peculiar Egyptian calculus of 
fractions, the paradoxes of Zeno, the 
“series of Fibonacci,” Kepler’s computa- 
tions of the volumes of wine barrels, the 
Newton-Descartes controversy concerning 
the flattening or elongation of the earth’s 
poles, the pathetic figure of Galois, and 
the many brilliant mathematical develop- 
ments of the 19th century. 

It is a curious fact that toward the end 
of the 18th century some of the leading 
mathematicians expressed the feeling that 
the field of mathematics was somehow ex- 
hausted. This had its counterpart a hundred 
years later among physicists. The mathe- 
matical viewpoint was expressed by Arago 
who wrote: 

“Five geometers—Clairaut, Euler, D’Al- 
embert, Lagrange and Laplace—shared 
among them the world of which Newton 
had revealed the existence. They explored 
it in all directions, penetrating into re- 
gions believed inaccessible, pointed out 
countless phenomena in those regions 
which’ observation had not yet detected, 
and finally—and herein lies their imper- 
ishable glory—they brought within the 
domain of a single principle, a unique law, 
all that is most subtle and mysterious in 
the motions of the celestial bodies. Geom- 
etry also had the boldness to dispose 
of the future; when the centuries unroll 
themselves they will scrupulously ratify 
the decisions of science.” 

Today, of course, science does not so 
boldly dispose of the future. 

JOHN B. IRWIN 
Indiana University 











Splendors of the Sky 


36 pages of astronomical photo- 

graphs and pictures, many full-size 

— 84 x 11%. Fine-screen halftones 

printed on heavy coated paper. 

As an addition to your own library, 

or for a gift to friends or children, 

Splendors of the Sky cannot be 

equaled at this price. 

35e each — send 5c postage please 
Sold at all planetariwms: 

Adler, 900 E. Achsah Bond Drive, 
Chicago 5, III. 

Buhl, Federal and West Ohio, 
Pittsburgh 12, Pa. 

Fels, Franklin Institute, Philadel- 
phia 3, Pa. 

Griffith, P. O. Box 9787, Los Feliz 
Station, Los Angeles 27, Calif. 

Hayden, Planetarium Book Corner, 
New York 24, N. Y. 




















SWEEPER IN THE SKY 


Helen Wright. The Macmillan Company, 
New York, 1949. 253 pages. $4.00. 


WEEPER IN THE SKY is the bi- 

ography of Maria Mitchell, the first 
woman astronomer in America, who lived 
from 1818 to 1889. More than half her 
life was spent on the island of Nan- 
tucket at a time when it was an important 
whaling and seafaring port. As a child 
Maria helped her father make observations 
of the stars in order to correct the ships’ 
chronometers. At the age of 12, during 
her father’s absence, Maria surprised a 
skeptical old sea captain by making the 
observations and recording the error of his 
chronometer exactly as her father would 
have done it. 

For many years, in addition to carry- 
ing on household tasks and working as 
librarian of the Nantucket Atheneum, 
Maria with her father continued to make 
extensive observations of the heavens, 
using several small telescopes. Her formal 
education was followed by independent 
study of the greatest books on astronomy 
and mathematics. For some years she did 
astronomical work for the Coast Survey 
and the Nautical Almanac. 

In 1847 she discovered a_ telescopic 
comet, which came to be known as the 
Maria Mitchell comet. In recognition of 
this discovery a gold medal was presented 
to her by the King of Denmark. This was 
only the first of several well-deserved 











ANNOUNCING A NEW SERVICE 
24 35-mm. astroremical slides—10 chart slides 
—i4 Mt. Wilson pictures—in sturdy glass 
mountings postpaid $8.50 per set. 

ASTRONOMY CHARTS 
The set of 25 charts, 8% x 11, punched for 
looseleaf folders .............. postpaid $3.00 
Single Wall Charts 27 x 35 inches (duplicates 
of the small charts). .......esece- each $3.00 


Circular? Drop us a card. 


ASTRONOMY CHARTED 


4 Mason Street, Worcester 2, Mass. 
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Mappa Coelestis Nova 


A striking new wall chart by Josef 
Klepesta shows the stars brighter 
than magnitude 5.0 in six different 
colors according to their spectral 
classes. The star name or number, 
Greek letter, and visual magnitude 
to hundredths are given for each 
star. Mappa Coelestis Nova is dec- 
orative, and provides in a readily 
accessible form a mine of informa- 
tion for the stargazer. 


$3.50 postpaid 


Moon Sets 


Eighteen full-sized plates, nine of 
the first-quarter and nine making 
the last-quarter moon, from Lick 
Observatory negatives. Printed on 
heavy coated stock, each plate on 
a sheet 12 x 18 inches. Included 
on a separate sheet are 18 key 
charts of named lunar features. 


$2.00 postpaid 
SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 














medals, honorary degrees, certificates of 
merit, and elections to learned societies 
which Maria received during her life- 
time. The author quotes Maria as saying 
that she was “born with only ordinary 
capacity, but extraordinary perseverance.” 
Yet when the reader contemplates the re- 
markable achievements of this “lady 
astronomer” in a century when women 
were discouraged from intellectual pur- 
suits and the professions, this seems a 
very modest remark. 

The historical background, both general 
and astronomical, of the 19th century is 
well drawn. Maria Mitchell was an ardent 
advocate of women’s rights and especially 
of higher education for women. Among 
many other activities, she served as presi- 
dent of the Association for the Advance- 
ment of Women. She traveled consider- 
ably in this country and twice to Europe, 
visiting the leading observatories there. 
Her contacts with American and European 
astronomers provide a good picture of 
the astronomical history of her time. 

When Vassar College opened in 1865, 
Maria Mitchell was invited to be its first 
professor of astronomy and director of the 
observatory. There she proved to be a 
great and inspiring teacher, who taught 
more than the laws of Kepler and New- 
ton. She taught a “way of life.” Many 
college legends and anecdotes about her 
have been woven into the present story 
along with an account of her enthusiasm 
for research and the inspiration she gave 
her students. Delightful as the early part 
of the book is with its lore about Nan- 
tucket, astronomers will find the later 
chapters even more fascinating because of 
the accounts of observing rules and prac- 
tices. 

Three rules of observing, which Maria 
Mitchell gave to her students, might well 
be followed by students and amateur ob- 
servers today: “Plan in advance what 
you desire to see... . Record all that you 
see — good or bad — weak or strong.... 
Be honest—avoid the temptation to see 
what you are expected to see . % 

During more than 20 years at Vassar, 
Maria carried on extensive research, par- 
ticularly of the physical features of Jupiter 
and Saturn, double stars, and sunspots. 
She was the first in America to make a 
series of daily photographs of the sun, 
when the science of photography was in 
its infancy. All her research and observa- 
tions she shared with her students and 
included remarkably keen speculations as 
to the answers future research would 
produce. Her research is the more to be 
admired in view of her limited equipment: 
“a pair of excellent eyes, an insatiable 
curiosity, and a telescope in need of re- 
pair.” 

The author of Sweeper in the Sky, her- 
self a competent woman astronomer, has 
spent a number of years, especially at the 
Maria Mitchell Observatory on Nantucket 
and at Vassar College Observatory, doing 
the extensive research necessary to pro- 
duce an excellent biography. The book is 
peppered with the quaint and charming 
colloquial expressions of Nantucket. Miss 
Wright has caught the spirit of Maria 
Mitchell and told her story with insight 
and sympathy. 

RUTH HAYNER 
U. S. Naval Observatory 











Lunar Catastrophic History 
By J. E. SPURR 


244 pages 1 plate 46 text figures 
Price $5.00 


The Rumford Press 
Concord, N. H. 














3rd Edition ——_ 








MANUAL OF 
ASTRONOMY 


R. W. Shaw and S. L. Boothroyd 
Cornell University 


Designed to supplement any text in ele- 
mentary astronomy, this guide to ob- 
servation and laboratory interpretation 
contains exercises, star charts, large 
ecliptic charts, standard meteor observ- 
ing charts, and graph paper, all bound 
together. 294 pages, 844” x 11”, $3.00. 


A ppleton-Century-Crofts, Inc. 
35 West 32nd St., New York 1, N. Y. 




















200” TELESCOPE 


4%” SCALE DISPLAY MODEL 





Complete construction kit contains all mate- 
rials, blueprint, instructions, paint, cement. 
$2.50 postpaid 
Ss. E. HUBBARD — 1463 N. LEAVITT ST. 
DEPT. B CHICAGO 22, ILL. 














~~ Celestial and Terrestrial 


Made of durable, crystal-clear Plexiglas, " 
with all printing inside, permanently pro- f 
) tected. Smooth exterior surface is mark- } 
able, washable. These light, easy-to-handle i 
transparent globes make others obsolete. 
) The celestial Farquhar Transparent Globe is a 
a miniature planetarium — take it outdoors ( 
) at night to illuminate with a flashlight. The : 
sun pointer inside the globe may be set 
4 along the ecliptic to any date of the year. } 
( Hour and declination circles are shown. 
) Celestial globe: 6", $7.50 ewe 12”, $27.50 ¥ 
) With sun pointer and base, postpaid 4 
Terrestrial globe: 6”, $7.50 .... 14”, $35.00 
In four colors, with base, postpaid 
Larger sizes and eustom-built models available : 


Farquhar Transparent Globes | 


Philadelphia 4, Pe. 
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MAKE THIS 


ASTRONOMICAL TELESCOPE 
FOR AS LITTLE AS $6.00 


See the mountains of the moon, Saturn’s rings, 
Jupiter's moons, nebulae, clusters, the compan- 
jon of Polaris, and other heavenly wonders! 
WITH ALL THE DIFFICULT 
AND TEDIOUS WORK ELIMI- 
NATED you can make a large- 
size, high-powered, reflecting tele- 
scope for little money. Two years 
of intensive research gave us the 
secret of Machine Processing a re- 
flector to a perfection equaling or 
better than the average hand- 
finished mirror of this size. This 
reflector is absolutely optically 
centered. The surface is accurate 
to better than wave length of 
light as indicated by test against 
a master plate, aluminized with 
hard aluminum coating of high re- 
flectivity and long life, guaranteed 
against peeling or blistering for 
one year. Glass is annealed, strain free. 

Built in four hours as described in a recent na- 
tional scientific magazine. Reprint free with 
each kit. Reprint alone 10c. 

This easily built telescope guarantees success 
for the beginner. It gives contrasting, sharp, 
elear images without rainbow effects or fuzz. 
Material for tube and other parts can be found 
around home or purchased for a few cents. 
3” REFLECTOR, PLUS A “FLAT” AND 3 
EYEPIECE LENSES ALL READY FOR YOU 
TO ASSEMBLE INTO AN ACHROMATIC 
(COLOR FREE) DISTORTIONLESS _IN- 





rr. Oe” Be Ee sesanessececns $ 6.00 
4” Reflector Kit ok a Sar $10.00 
5” Reflector Kit — 67” F. L. ......,... 15.00 
For your first telescope make a 3” or 4”. Ad- 


vanced workers 5”. 


Achromatic Telescope Eyepiece 


14” E.F.L. cemented trip- 
let (solid) type, highest 
light transmission 
through minimum glass 
thickness. Medium wide 
field, sharp to the very 
edge. Excellent color cor- 
rection. Mounted in non- 
reflecting cap of fall- 
away type. O. D. 114”. 

Each $8.50 
E.F.L. $7.50 


RONCHI GRATINGS 


These gratings are ruled 100 lines per inch 
on 2144” x 21%” film. 1” x 1” ruled area. Black 
and white, sharply defined. Two rulings may be 
used for excellent demonstration of interfer- 
ence phenomena. $1.00 per sheet—2 for $1.50 
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3-Element Achromatic Eyepiece 


Six lenses! Finest eyepiece ever made any- 
where. Our greatest buy to date. Made of 
3 separate achromatic elements (illustrated). 
All outside surfaces fluoride coated. In focus- 
ing mount. 1-13/16” (43 mm.) clear aperture, 
flat field to edges. Focal length 14” (32 mm.) 
(8x). 69° angle. Outside diameter of mount 
2%” (54 mm.). Each $15.00 plus postage. 
The above with bushing to fit standard 144” 


eyepiece tubes, $18.00 
POLAROID 


| 





perfect for 
every use in pho- 
tography, physics, 
‘petrology, chemis- 
try, ete. $1.25 

or 2 for $2.00 postpaid. Also 1” pong — 
eter $.60 each or 2 for $1.00. 


Include Postage - Remit with Order 
Send 50c for Up-to-the-minute Catalog 


HARRY ROSS 
TELESCOPES - MICROSCOPES 
Scientific and Laboratory Apparatus 


7% West Broadway, New York 7 0; Y. 
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GLEANINGS FOR ATM’s 


CIRCULAR SECONDARY SUPPORTS AND REFLECTOR RESOLVING Power 


S MOST AMATEURS know, one 

of the reasons that the resolution of 
reflecting telescopes is frequently inferior 
to refractor resolution is the diffraction ef- 
fect of the secondary mirror and its sup- 
ports. The secondary is, of course, essen- 
tial to viewing the image (except in off- 
axis types), but the supports introduce a 
diffraction pattern that is almost invari- 
ably seen on photographs taken with re- 
flectors and which also affects the visual 
resolution obtained with such instruments. 
This reflector pattern has radial spikes. 


Side and _ end-on 


of secondary 


support that avoids the 


worst of the reflector diffraction effects. 
It consists of a circular member of one 
half the diameter of the main telescope 
tube, fixed rigidly to the tube with its axis 
parallel to the optical axis of the tele- 
scope, as shown in the photograph. The 
ring is rolled up from sheet steel 0.075” 
thick and 14%” wide, with the secondary 
support block welded to its circumference. 
Adjustment of the secondary is provided 
by a small shaft through the block and a 
clamping nut. 


| EERIE cacti 





views of the in- 


stallation of a cir- TO MAIN 
cular support in R. hia 


R. LaPelle’s 6-inch 
reflector. 
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F DIAGONAL SUPPORT 
<—+- ADJUSTING SHAFT 


CIRCULAR SPIDER 








If either one or two legs are used to sup- 
port the secondary, there are two spikes to 
the image; when three supports are used, 
there are six spikes, and when, as is most 
common, four legs are provided, there are 
four spikes. A particular case is the Mc- 
Donald reflector photograph of Uranus 
reproduced on page 43 of Sky and Tele- 
scope for December, 1948. If the fifth 
satellite had, by chance, been in such a 
position that its image fell upon one of 
the radial spikes, it might possibly have 
escaped discovery at this time. 

At low powers, star diffraction patterns 
are relatively unimportant and except on 
bright stars are absent to visual inspec- 
tion. At high powers, however, these dif- 
fraction patterns interfere seriously with 
the resolution of the telescope as ex- 
pressed in its ability to separate close 
double stars or to reveal fine planetary 
detail. 

Following in principle the suggestions 
and experiences of professionals and ama- 
teurs in the past,! the writer has for some 
time been employing a variation of a type 
‘See Amateur Telescope Making Advanced, page 
620, lst edition, for the translation of an article 
by A. Couder concerning screening the arms of the 


spider, and the recent discussion in Astronomical 
Information Sheets, Mailings 101 and 102, 1948- 


1949, where various types of curved spiders used 
by amateurs are described. 





A star’s view of the circular support. 
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——— EVERYTHING FOR THE AMATEUR ——] 


TELESCOPE MAKER 


KIT 6”—$5.50 up; Pyrex, 6” .... $7.50 up. 


Other sizes in proportion. 
ALUMINIZING 
Superior Reflecting Surface, Fine Finish. 


Will not Peel or Blister. Low Prices. 
Mirrors Prisms Send for 
Tested | Eyepieces Free 
Free Accessories Catalog 


MONEY B&CK GUARANTEE 


Precision Optical Supply Co. 


1001 E. 163rd St., New York 59, N. Y. 











MAKING YOUR OWN 
TELESCOPE 


By ALLYN J. THOMPSON 


211 pages, 104 illustrations 
Price $3.50 


(Remit foreign orders in American funds, 
plus 40 cents mailing cests.) 


SKY PUBLISHING CORPORATION 
Cambridge 38, Mass. 

















KITS OUR SPECIALTY | 


4” kit .... $ 4.25| Pyrex ...... $ 5.50) 
he... Goo! Pyrex... ae! 
8” kit .... 10.95 | Pyrex ...... 13.95 
10” kit .... 17.50} Pyrex ...... 24.95 
12” kit .... 23.95 | Pyrex ...... 42.50 
KITS CONTAIN: 1. Two specially selected 


well-annealed glass discs. 2. EIGHT GRADES 
OF GENUINE CARBOLON (Silicon Carbide) | 
abrasive. Due to its fast cutting seratch- 
less qualities CARBOLON was selected to 
grind the 200-Inch Mirror for the world’s larg- 
est telescope. 3. Tempered Pitch with CER- 
IUM OXIDE or BARNESITE for polishing. 
4. Free copy of our “Beginners Instructions” 
—an eight-page pamphlet. 
Money-back guarantee that 
THESE KITS ARE SECOND TO NONE | 
REGARDLESS OF PRICE 


CERIUM OXIDE os Meee TI cucu $1.50 
BARNESITE ........-- 4-oz. tin .... $1.50 


WE DO POLISHING, PARABOLIZING, 
AND ALUMINIZING 


M. CHALFIN .OPTICAL COMPANY 
G. P. O. Box 207, Dept. 1, New York, N. Y. | 


























Complete Telescopes 


Reflectors and Refractors suitable for 
universities and private use. All opti- 
cal parts of the highest quality. 


- 

Ramsden Eyepieces 
that have satisfied hundreds of buyers. 
Equivalent focal lengths 14”, 1/8”, 14”, 

ee te a tuiates sss eit .” $5.10 each 

1144”, 14%", 2” 10.20 each 

All standard 114” diameter; postpaid. 
FINDERS that can be swung to either side of 
tube for convenience. 
Send for free price list and description on 
complete Telescopes, Mountings, Combina- 
tion Eyepiece and Prism Holders, Alumi- 
num Mirror Cells, Star Diagonals, Prisms. 


CC. Young 


25 Richard Road East Hartford 8, Conn. 











The Finest Glass 
We Have Ever Offered 


ACHROMAT BLANKS 


Same Glass Characterist cs as Recommended 
in “Telescopes and Accessories,”” page 28. 


Guaranteed 300% better than Army-Navy 


Specifications 
Nd V Thickness 
5-3/16” Crown 1.5170 64.5 0.600 ) $17.50 
5-3/16” Flint 1.6170 36.6 0.480 § 
6-3/16" Crown 1.5170 64.5 0.700 ) 
$30.00 
6-3/16” Flint 1.6170 36.6 0.550 § 


“A” OPTICAL QUALITY —NO STRIAE 


Unconditionally Guaranteed 


DE PALMA OPTICAL CO. 


13031 Oxnard Blvd. Van Nuys, California 




















New Low Prices on PYREX 
Reflecting Telescope Kits 





90° PRISM of suitable size and two 
setting circles with every PYREX KIT. 


The most complete kits on the market. 
_In addition to the usual supply of abra- 
sives, rouge, etc., you get the new, fast-pol- 
ishing cerium oxide to save hours of work. 

You can get a brass diagonal holder (spi- 
der) for only $1.00 additional if ordered 
with a telescope kit. Prices quoted below are 
for a Genuine Pyrex telescope blank and a 
plate glass too 


PYREX MIRROR KITS 


— 35 2 ee $ 6.75 
OS » oncthits swe OS IE Cis - 16.75 
er See. MO Seccm . 65.00 


4” to 16” PYREX CARRIED IN STOCK 


PLATE GLASS KITS 


2S us Se. OC eet 8S 
8? = Bec... 7.25 9%” x 1%” 12.50 
Postage Paid to 1st and 2nd postal zones from 


N. Y. Add 5% 8rd and 4th zones, 10% 5th 
and 6th zones. Add 15% 7th and 8th zones. 


Parabolic pyrex mirrors made to order. 
Send for free catalog of optical supplies. 
DAVID WILLIAM WOLF 
334 Montgomery St. Brooklyn 25, N. Y. 
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The circular support may be bolted to 
the side of the tube or, as shown in the 
picture, first fastened to a strap of iron 
that is in turn bolted or riveted to the 
tube. The circularity of shape and rigidity 
are the principal requirements. 

This support does not eliminate the dif- 
fraction. In fact, its effect is probably to 
increase slightly the size of the spurious 
disk and to lose some of its light, but it 
does eliminate the radial spokes and give 
a symmetrical image; the star diffraction 
pattern is not perceptibly different from 
that given by the refractor, and the writer 
believes it has helped him obtain high 
resolution in observing double stars and 
planets. 

In books on telescopes we find repeated 
warnings against using too high a power. 
In order for the eye to perceive double 
stars as double, the images must be sep- 
arated by 150 to 200 seconds of arc. If 
we assume Dawes’ limit to determine the 


|'WAR SURPLUS BARGAINS 
Government’s 7 X 50 Binoculars 


Assemble Them Yourself! Complete Optics! Com- 
plete Metal Parts! Save More Than 1% Regular Cost! 
METAL PARTS—Set 
includes all Metal 
parts—completely fin- 
ished — for assembly 
of 7 X 50 Binoculars. 
No machining re- 
quired. Sturdy Binoc- 
ular Carrying Case is 
optional with each 
set of Metal Parts. 
Stock #842-Y. $39.40 


Postpaid, plus $4.80 
for Case. Total $44.20 
| OPTICS-Set includes all Lenses and Prisms needed 
| for assembling 7 X 50 Binoculars. These are in ex- 
| cellent condition — perfect or near-perfect — and 
have new low reflection coating. 

Stock 75102-Y $25.00 Postpaid 
Note: These are fine quality standard American- 
made parts (not Jap, French or German). 


NOTICE! If you buy both Binocular Optics and 
Binocular Metal Parts, add 20% Federal Taz. 


ARMY’S 6 X 30 BINOCULARS 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars (Waterproof Model). 
Everything you need—ready for assembly. When 








film with a range from 45° south latitude to 6844° 


finished will look like regular factory job costing 
$102 to $120. Optics are new, in perfect or near- 
| perfect condition. Have new low reflection coating. 
Metal Parts new and perfect, all completely fin- 
| ished. Complete assembly instructions included. 
Senda: BGG  RivccasaWocsincthe $40.00 Postpaid 
plus $8.00 tax—Total—$48.00 
ASTROGRAPH FILM—Consists of 7 spools - of 
a b c 
d 6 f 


This diagram of various types cof cir- 
cular spider is from Astronomical In- 
formation Sheets. Mr. LaPelle’s sec- 
ondary support is of type e, and Frank- 
lin B. Wright, Berkeley, Calif., suggests 
that type f is most efficient. Other ama- 
teurs have suggested or used types a 
to d. 


expected resolving power of an objective, 
then the closest stars observable will be 
separated by an angle in seconds of arc 
of 4.56/D, where D is the diameter of 
the objective or mirror. For the observer 
to perceive the minimum separation of 
which the objective is capable, this ap- 
parent separation must be magnified to 
200 seconds of arc. Hence, the minimum 
magnification to achieve this is 200D/4.56, 
or 44D per inch of aperture. For a 6-inch 
telescope this is a magnification of 264, 
and for a 10-inch it is 440. 

Unless the focal length of the objective 
is unusually long, such high powers re- 
quire eyepieces of uncomfortably short 
focal lengths, sometimes unprocurable. 
The writer finds the best solution to be 
the use of an achromatic Barlow lens? in 
combination with an eyepiece of normal 
focal length. 

Nevertheless, such high powers as 44 
per inch of aperture can be used only 
when the seeing is perfect, and then they 
require great patience and perseverance. 
However, granted these prerequisites, 
good mirrors may be expected to perform 


*See Sky and Telescope, III, 7, 16, May, 1944, for 
a diagram and description of a Barlow lens. 


north latitude. 

pg y A eR preemie .. $16.50 Postpaid 

MOUNTED ANASTIGMAT LENSES — Use for 

Projectors, Enlargers, Copying Cameras. Complete 

with Shutter and Diaphragm. Value about $20. An 

excellent buy. WE WILL INCLUDE FREE II- 

LUSTRATED BOOKLET on HOW TO MAKE 

YOUR OWN ENLARGER. 

Stock 78004-Y Speed f/7.7, focal length approx. 
127 mm. Suitable for pictures, negatives, posi- 
tives up to 314” x 414” $7.50 Postpaid 

Stock #8006-Y Speed of f/7.7, focal length approx. 
100 mm. Suitable for pictures, etc. up to 
LM eee eee ne $8.50 Postpaid 

Stock #8007-Y Speed of £/6.3, focal length ap- 

.... $9.50 Postpaid 


| preos. 200 mmm. 6 ic cc ote 
CONDENSING LENSES—Seconds, but suitable 
for Enlargers and Spotlights 
Stock #1061-Y..614” dia., 9” F.L.. .$2.50 ea. P’pd. 
Stock #1080-Y....5” dia., 7” F.L...$1.00 ea. P’pd. 


Stock #1084-Y..214” dia., 4” F.L.. .$1.00 ea, P’pd. 
Stock #1077-Y. .2%” dia., 3” F.L...$1.00 ea, P’pd. 
Stock #1019-Y...6” dia., 16” F.L.. .$2200 ea. P’pd. 
Stock #1062-Y ....6” dia., 9” F.L...$2.00 ea. P’pd. 
Stock #1086-Y.1-11/16” dia., 3” F.L. 25¢ ea.’ P’pd. 

| Stock #1103-Y.29/32” dia., 14” F.L...50¢ ea. P’pd. 
NEW BULLETIN on our BIG VARIETY OF 
PRISMS—Over 50 different right arigle Prisma, 
Rhomboidal, Binocular Porro, Leman, Porro-Abbe, 
Brashear-Hastings, Penta, Dove, Pentagon, Ocu- 
lar, and Amici Roof Prisms. Also Beam Splitters, 
Wedges and many others. Request Bulletin Y. 
TELESCOPE EYEPIECE—Consists of 2 Achro- 
matic Lenses, F. L. 28 mm. in a metal mount. 
Steck PSEUOCY 2... cccccsccccecs $4.50 Postpaid 


MOUNTED PROJECTING LENS SYSTEM 


F.L. 91.44 mm. (just right for 35 
| mm. Projectors). Speed of F.1.9. 
Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 
Steck #4033-Y .. $3.00 Postpaid 


THREADED OUTSIDE MOUNT 
FOR FOCUSING ABOVE SYS- 
TEM (Not Illustrated) — 

| Stock #715-Y .. $1.00 Postpaid 


| SLIDE PROJECTOR SETS—Consist of all un- 
mounted lenses you need to make the following 
size projectors: 

| Stock #4038-Y — 214” x 214” .... $3.35 Postpaid 
Stock 374039-Y — 214” x 3144” .... $3.35 Postpaid 
Stock #4029-Y — 35 mm. ........ $2.85 Postpaid 
35 MM. KODACHROME PROJECTING LENS 
| SET—Consists of a mounted projecting lens, heat 
absorbing glass, 2 condensing lenses. 





|Seock $40SE-Y .....ccccccceeess $4.85 Postpaid 
We Have Literally Millions of WAR SURPLUS 
ISMS FOR SALE AT BAR- 


| LENSES AND 
|GAIN PRICES. Write for Catalog “Y”—FREE! 


| Order by Stock No. Satisfaction Guaranteed. 


| EDMUND SALVAGE CO. 


P. 0. AUDUBON: NEW JERSEY 


April, 1949, SKY AND TELEScoPE 153 








ene Pte nis a 


ee es 














154 Sky AND TELESCOPE, 


WAR SURPLUS 


Perfect Magnesium Fluoride 
Coated and Cemented govern- 
ment surplus Achromats. Made 
of finest Crown and Flint opti- 
cal glass, are fully corrected 
and have tremendous resolving 
power. Guaranteed well suited 
for Astronomical Telescopes, 
Spotting Scopes, etc. 





Diameter Focal Length Each 

$12.50 
28.00 
19.00 
22.50 


56m/m (2 3/16”) 600m/m (2314”).... 
83m/m (3%4”) 876m/m (341%4”).... 
76m/m (3”) 88lm/m (15”)...... 
81m/m (3 3/16”) 622m/m (2444”).... 


8 Power Elbow Telescope 


< Tremendous Wide An- 

2 gle Eyepiece makes this 

ideal as finder for as- 

tronomical telescopes, 

apparent field of view 

70°. Objective 144” Di- 

ameter. Amici Erecting 

System. Brass con- 

struction, weight 28 ozs. Small, compact, 1%” 

x 4%” x 41%”. Has graduated crossline vetiais 

with lamp housing to illuminate reticle. The 

lelescope contains a short focal length Eye- 

piece, E.F.L. .602” which has 5 lenses. By far, 

one of the FINEST BUYS we have been privi- 

leged to offer to date. Manufactured by Bausch 
& Lomb. 


SU ON Soa ca reds voce oh ae $18.50 
BRAND NEW (Government Packed). 27.50 


TELESCOPE 
40 POWER Coated Lenses 











FOUR TELESCOPES in One because of Ad- 
justable Power Eyepiece 10X, 20X, 30X and 
40X. (Not War Surplus.) Magnesium-fluoride 
Hard Coated Precision American made Lenses. 
Achromatic Objective lens 24” (53 m/m) dia. 
Leneth closed 9144”, open 27! O”, Gen- 

uine Leather covering. Weight 28 ozs. $42.50 
3X ELBOW TELE- 
SCOPE-Brand new; 
has 1” Achromatic 
Objective, Amici 
Prism Erecting Sys- 
tem, 1%” Achro- 
matic Eye and Field 


Lens. Small, com- 
pact, light weight. 


8. 

Govt. Cost $200. Our Price $6.50 
OPTICAL PEEP SIGHT—Use as camera view 
finder, etc. Image appears on bullseye reticle. 
Same prinec’ple commercially used by shotgeun 
sight mfr. Dia. 37 m/m. Weight 144 ozs. Gov- 
ernment cost $10.75. 4 

Se schecece be $1.50 
27 POWER SPOTTING SCOPE LENS SET. 
Consists of Big 56m/m Coated Objective Lens. 
2 Prisms, Eyepiece Lenses. Instructions. All 
optics cemented and Perfect or near Perfect. 





Pi eee Peiehis Odo eered sees $16.75 
GOVT. LENS CLEANING TISSUE 500 
sheets of Perfect Paper, 744” x 11” ... $1.00 


RIGHT ANGLE PRISMS, for direct positive 
photography or astronomical telescopes. 


ea.$ .75 
23mm Face ... ea. 1.25 
30mm Face ... ea. 1.75 
2.00 
3.00 


8 mm Face 


88 mm Face ... ea. 


47mm Face ... ea. 








Send 3c stamp for Big “Bargain” List 





WE PAY THE POSTAGE 


A. JAEGERS 7080 SRK AGN. Y. 
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up to or even better than Dawes’ limit, 
as mine has often done equipped with the 
circular secondary support. The Dawes’ 
limit for a 6-inch is about 3%4 of a second 
of arc, and I have observed Zeta Herculis 
(magnitudes 3.0 and 6.5), separation about 
one second, with a Barlow lens and %-inch 
eyepiece to give a power of 265. Other 
close pairs are Gamma Coronae Borealis, 
Omicron Persei, Eta Orionis. One of the 
writer's favorites is Sigma Orionis, which 
readily becomes four at low power (4.0, 
10.0, 7.5, and 7.0) but can be divided into 
eight stars, four blue and four yellow, at 
high power and with good seeing. 

For planetary work, the increased reso- 
lution of the circular secondary mount is 
very useful. It is indeed a thrill, with a 
small homemade telescope, to be able to 
see the Martian polar caps, many of the 








Coated Astronomical Objective 
3% inch by 50-inch focal length, air spaced, 
in black anodized duraluminum barrel. 


e Individually hand corrected and figured e 
Price $62.00 
Dioptric Engineering Laboratories 
47 West 56th St., New York 19, N. Y. 








major dark markings and even some of 





the “canals” that we have all read about.4 
The red spot and numerous bands and 
markings on Jupiter, detail both in the 
rings and on the ball of Saturn, and shad- 
ow features on Venus are within the reach 
of even a 6-inch mirror, provided it be | 
well constructed, carefully mounted, and 
perseveringly used. 
RR. LaPELLE% 
> ~ - | 
54 Fernleaf Ave. | 
Longmeadow 6, Mass. | 
SAs resolving power is arbitrarily defined with | 
relation to the diffraction pattern and the light 
used, different observers may find different re- | 
solving powers for the same instrument, in some 
cases thus even exceeding the theoretical resolving 
bower. — ED 


‘Whether or not a small telescope can actually 
show any of the canals of Mars is certainly open 
to debate. Competent professional observers, using | 





Observatory Domes 


All-aluminum, 10’ to 20’ in diameter. 
Domes complete with shutters, track, 
electric drive, and other accessories. 


COMPLETE OBSERVATORIES 


Choice of all-metal or other material. 
Designed to house all types of tele- 
scope. Can be erected by unskilled help 
and most models are portable. We can 
include telescopes as well as large- 
diameter mirrors to order. 


For further information, inquire 


J. O. PAULSON 


R. R. 3, Navarre, Ohio 








large instruments, have argued vehemently over | 
the existence of the canals for many years. — ED 





FOR SALE: Two identical 8” aluminized parabolic 


SKY-GAZERS EXCHANGE 


Classified advertisements for this column are 
8 cents a word, including address;minimum ad 


mirrors of 70” focal length mounted in cast-iron 
cells. A professionally British-made spectroscope. 
And a 6” f/8 portable reflector. Best offers 
take. A. Oliver, 2520 Avalon Drive, Sacramento, 
Calif. 





20 words. Remittance must accompany orders. 
Write Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 





TELESCOPES & ACCESSORIES: If you want 
good optics and accessories for your astronomi- 
cal studies, send for our catalogue. We will 
also submit prices on photometers and associated 
equipment for stellar photometry. Laboratory 
Optical Co., 76 Interhaven Ave., Plainfield, N. J. 








FOR SALE: Mounted 4”, 5”, and 6” refractor ob- 
jectives of first quality. $100.00, $200.00, and 
$300.00. Correspondence invited. Earl C. Wither- 
__ Spoon, Sumter, S. C. 


FOR SALE: 6 x 42 Sard ‘whdedanale | prism hin- 
ocular. Field 213 yds. at 1,000 yds. Coated 
lenses. Perfect. $200.00. Cost new $360.00. Dr. 
C. E. Broderick, Cherokee, Iowa. 


FOR SALE: 8%” refractor, fine definition ; equa- 
torially mounted, circles and slow motion. Op- 
tically and mechanically excellent for serious 
work or observatory. $375.00. L. Lundquist, 
P.O.B. 428, Peekskill, N. > 

FOR SALE: Twe 16” pyrex mirrors, f/5 and f/6 
focal ratios. Mirrors figured and aluminized. 
Inquire, J. O. Paulson, R. R. 3, Navarre, Ohio. 

FOR SALE: Optical grinding spindle, variable 
speed, 4 H.P. motor, 110 VAC, battleship 
linoleum top, 16” pan, shafts mounted in ball 
bearings and protected. Extras include several 
flat and curved laps, a plaster cake sinker, an 
accurate Vee plate for grinding prisms, 15 Ibs. 
A.O. emery (unopened bags), a quantity of 
pitch, 24 prism blanks (about 20-mm. aperture), 
and numerous other items useful in grinding and 
polishing optics. $85.00 the lot. J. H. C. Steele, 
3 River Rd., Nyack, N. 





THREE BEAUTIFUL pyrex mirrors for sale 


TELESCOPE: 6”, f/5 reflector. 


“— SALE OR EXCHANGE: 





5” PORTABLE EQUATORIAL refractor, slow 


o 


motions and setting circles on both axes, 20x 
finder, star and solar diagonal, four eyepieces, 


completely rebuilt and new condition. Manufac- 


tured by Jeslerski. $500.00. Tinsley Laboratories, 
Inc., 2526 Grove St., Mesmunaesids Calif. 


12144”, 10”, and 6”. Focal ratios 8, 8.3, and 11.6, 
respectively. For particulars write Paul N. 
Charette, 58 Columbus St., _Fitchburg, Mass. 


ORTHOSCOPIC OCULARS: A few left; making 


up new lot of erecting eyepieces; also at $10.50. 


Telescopes and accessories. Valley View Observa- 


tory, 106 Van Buren St., N.S., Pittsburgh 14, 


Pa. 


tube, equatorial mounting, 50x and 80x eye- 
pieces. 


Calif. 


10” pyrex mirror, 

” f.1.; fine polish, excellent figure. 
lly 860 Dunlop Ave., Montreal 8, P. Q., 
Canada. 


FOR SALE: Mounted 5” refractor objective, 76” 


focal length air-spaced doublet, price reasonable. 
John Truppo, 2636 W. 19 St., Cleveland 13, 
Ohio. 


6” PYREX MIRROR f/8, aluminized. Professional 


make. Perfect parabola. Scratch in aluminum. 
Best offer. Marley Liston, 1759 Wendell Ave., 
Schenectady, N. Y. 








FOR SALE: 3” refracting telescope. Coated, £/15 
objective. Equatorial mount with slow motion 
on portable tripod. $285.00. William Vulliet, 
3160 Maple St., San Diego, Calif. 


FOR SALE: Three mirrors, 6” f/8 and f/16, and 


8” f/12, unaluminized. Any offer considered. 
Write for additional information. Donald 
O’Toole, 114 Claremont Ave., Vallejo, Calif. 





Has aluminum 


Excellent performance assured. Price 
$75.00. Paul Chorley, 143 Edgemont, Vallejo, 


Jacques 








PR ae 











OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


SPICA AND THE ToTAL ECLIPSE OF THE MOON 


HE BEAUTY of the total lunar 

eclipse on the night of April 12-13, 
1949, will be enhanced by the proximity 
of the moon to the bright star Spica. 
Throughout the United States, the phe- 
nomenon will take place during conven- 
ient evening hours, and the moon will ap- 
pear closest to the star in the course of 
the umbral phases of the eclipse. Conjunc- 
tions of the moon with Ilst-magnitude 
stars during an eclipse occur only on rare 
occasions. It will be in conjunction with 
Spica during a total lunar eclipse only 
once again in the 20th century, in 1968, 
when the expiration of a Metonic cycle 
brings another eclipse on April 13th, and 
that will be the last time for about 700 
years. 

In the present instance, the moon and 
Spica will have the same right ascension 
16 minutes after the moon has entered 
the umbra of the earth’s shadow. Be- 
cause the moon's declination will be de- 
creasing, however, conjunction in longi- 
tude will not occur until six minutes after 
the middle of the eclipse, more than an 
hour and a half later than conjunction in 
right ascension. Since the moon will be 
near its descending node, its closest ap- 
proach to the star will take place even 
later than the conjunction in longitude. 
It will be only 16 minutes before the total 
phase ends that the separation of the 
moon and star will be a minimum. 

All the above predictions are for a geo- 
centric observer, the actual times at any 
given station varying as a result of the 
moon’s parallax. In the United States, all 
of the computed conjunctions take place 
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CLOSEST APPROACH 
GEOCENTRIC——*# | 
LOCAL 4 


EAST %| oe WEST 


Phenomena of the eclipse as related to 
Spica and as seen from Rochester, N. Y. 
Diagram by Paul W. Stevens. 





UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are 
Greenwich civil or Universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the UT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 











east of the meridian so that the effect of 
parallax will be to make the times of ap- 
parent conjunction come a little earlier. 
At the time of closest approach, the star 
will be within three lunar diameters of 
the moon’s lower limb, the actual separa- 
tion depending upon the observer’s posi- 
tion. 

The diagram shows the configuration 
as it will appear in Rochester, N. Y. The 
upper bar gives the geocentric position 
of the moon’s center during the umbral 
phases of the eclipse, plotted in co-ordi- 
nates of celestial latitude and longitude. 
Directly beneath it are the positions of 
the center of the earth’s shadow, which 
moves only a short distance along the 
ecliptic at corresponding times. The lower 
line shows the apparent path of the moon 
as seen from Rochester. Here the angu- 
lar diameter of the disk is drawn to scale, 
and the edges of the umbra and penumbra 
of the earth’s shadow are indicated. The 
lines with short dashes connect the ap- 
parent positions with the corresponding 
geocentric ones. These represent the dis- 
placements due to parallax and are di- 
rected away from the observer’s zenith. 
If the diagram is held so that one of these 
lines appears vertical to the reader, the 
position angle of the star is accurately re- 
produced for the particular time involved 
and with reference to the direction of the 
zenith at the local station. 

A study of the proximity of the moon 
to a star during an eclipse immediately 
suggests the subject of occultations and 
the periods at which they occur. If the 
star or planet is near the ecliptic it may 
be occulted during the eclipse. Since the 
latitude of Spica is 2.1 degrees south, its 
conjunctions with the moon at the time of 
eclipse are relatively close and take place 
near the beginning or ending of its oc- 
cultation seasons. The first occultation of 
the new series for that star comes on De- 
cember 15, 1949, It is indeed possible for 
Spica to be occulted during a partial lunar 
eclipse, although it is too far from the 
ecliptic to disappear during a total eclipse. 
In April, 1987, it will be occulted in the 
course of an eclipse that will be either a 
partial or a penumbral of small magnitude. 

Of all the Ilst-magnitude stars, Regulus 
is closest to the ecliptic, and it may ac- 
tually be hidden by the moon during a 
total lunar eclipse. Such a phenomenon 
shall not be for us to see, however, as 
the last umbral eclipse of a Meton‘c se- 
quence near that star took place on Feb- 
ruary 20, 1943. On that night a partial 
eclipse was visible in the United States, 
while earlier on that date the star was oc- 
culted in the Southern Hemisphere. For 
about the next 700 years, eclipses in the 
constellation of Leo will take place east of 
Regulus until a new series begins in con- 
junction with that star. 

An imaginative observer would enjoy 
a trip to the moon so that he might look 
back upon the earth at the time of this 
month’s eclipse. He could hardly fail to 
be impressed with the glory of the spec- 
tacle. On the rim of our planet would be 











Gua nauteed 


aadaaae LENSES 






Made to 
Observatory 
Standards 









e REFRACTORS. Light, portable . . . the 
finest lenses make these instruments ideal 
for the amateur astronomer. 

Price: Only $199 for 3” model, $345 for 4”. 

e REFLECTORS. For precision and econ- 
omy Saturn Newtonian and Cassegrainian 
Equatorially Mounted Reflectors are un- 
surpassed. (Portable units also available. ) 

information on Saturn 


FREE LITERATURE 
Tinsley 
Telescopes. 


Send for literature giy- 
Tinsley Laboratories 


ing details of the Time 
Payment Plan and full 





2530 Grove St., 
Berkeley, Calif. 








SCIENCE 
ASSOCIATES 


'401 North Broad Street, Philadelphia 8, Pa. 
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Sky - SCOPE 


_ The new and improved 314-inch 
Astronomical Telescope that 
amateurs everywhere are 

talking about. | 
Completely Assembled — Not a Kit | | 
Equatorially Mounted, 60 Power 
Y%-wave Aluminized Mirror 
Ramsden Type Ocular 

Price $25.00 plus expressage 
We invite your attention to our free bro- | 
chure describing in a straightforward man- 
ner the instrument’s amazing performance. 
THE SKYSCOPE Co., INC. 
475-s Fifth Avenue, New York 17, N. Y. 




















16 power NK1 spyglass from the U.S. 
Navy Bureau of Ships with a beautiful 67- 
mm objective of 2144” F.L. and focusing 
eyepiece. Made of light brass; black fin- 
ished vinylite, lacquered string and crinkle 
paint, fitted in a very fine oak case. The 
navy used them for spotting small lights at 
sea so you can imagine how fine this tele- 
scope really is, 
please remit 


$ 35.95 with order 
A. Cottone & Co. 


336 Canal St., New York 13, N. Y. 


postpaid 














‘Skalnate Pleso 
| ATLAS | 
| OF THE 

HEAVENS 


This is a set of 16 charts covering the 
| 
| 
| 





entire sky, showing stars to magnitude 
7.75, doubles, multiples, variables, novae ; 
galactic star clusters, globulars, and 
planetaries; bright and dark nebulae; 
galaxies; boundaries of the constellations 
and of the Milky Way. It is plotted on 
1950 co-ordinates, with its polar charts 
extending to declination 65°. The six | | 
equatorial charts extend from +25° to | | 

| 

| 


—25°, and the remaining eight charts 
provide for the intermediate zones. 


The Skalnate Pleso ATLAS OF THE 
HEAVENS, designed and executed by 
Antonin Becvar and his associates, should | | 
prove invaluable to all amateur and pro- | 
fessional astronomers. One of the charts, | | 
on a reduced scale, was reproduced and | | 
described in the November, 1948, issue | 
of Sky and Telescope. 


The atlas is printed on 100-pound stock, 
each chart area 15% by 23% inches. A 
title page, descriptive matter and a chart 
key are included. The set is shipped 
rolled, in a heavy mailing tube. 


| $5.00 postpaid 

SKY PUBLISHING CORPORATION 
Harvard College Observatory 
Cambridge 38, Massachusetts 
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a very thin but luminous red ring due to 
the passage of sunlight through our at- 
mosphere. Beyond this, the sun’s outer 
corona would be seen. There would be no 
Ist-magnitude star in the immediate vicin- 
ity, but crowning the beauty of the eclipse 
would be the bright planets Venus and 
Mercury within one degree of each other, 
while a little to the west would be ruddy 
Mars. Mercury is in superior conjunction 
with the sun on the day of the eclipse; 
Venus follows three days later, while the 
mutual conjunction of these two planets 
occurs a day earlier than the eclipse. 
PAUL W. STEVENS 
2322 Westfall Rd. 
Rochester 10, N. Y. 





NOTES ON THE ECLIPSE 


The Western Hemisphere has not been 
treated to a total eclipse of the moon for 
3% years, but this year we have two such 
The first, on the evening of April 


events. 
12th, may be considered the better. The 
moon will be at perigee on the 12th, 222,- 


500 miles distant; the earth’s umbra is 
larger, the penumbra smaller, at that 
point. The eclipse is generally visible in 
North and South America, Europe, and 
Africa. Shortly after twilight ends on the 
East Coast, the moon enters the penum- 
bra, which is difficult to observe. Just be- 
fore contact with the umbra of the earth’s 
shadow, however, the moon will look 
somewhat darker along its southeastern 
edge. Totality will be one hour 26 minutes 
long —the greatest duration possible is 
one hour 40 minutes. Five hours and 19 
minutes will elapse between first and last 
penumbral contacts, as the following ta- 
ble of events, for April 13, Universal time, 
shows: 


Moon enters penumbra ..... 1:31.6 
Moon enters umbra ........ 2:27:7 
Total eclipse begins ........ 3:28.0 
Middle of eclipse ........... 4:10.9 
Total eclipse ends .......... 4:53.8 
Moon leaves umbra ........ 5:54.1 
Moon Jeaves penumbra ..... 6:50.3 


Penumbral observations before and af- 
ter the eclipse, visually and photograph- 
ically, are wanted by Dr. Alexander Pogo, 
Widener Library, Harvard University, 
Cambridge 38, Mass., wh'le Lewis Lind- 
say, 2217 Mission St., San Francisco, 
Calif., suggests observations of the colors 
of the eclipse. One may refer to his arti- 
cle, “Color Sequences in Lunar Eclipses,” 


MOON PHASES AND DISTANCE 


First quarter 6, 13:01 


Full moon .............. April 13, 4:08 
Leer oueeter® on. As... «ke April 20, 3:27 
NOW MOON . ov. 6.. bs cane April 28, 8:02 
Paret: Guartesl . .os..scecakie May 5, 21:33 

April Distance Diameter 


Perigee 124 9h 222.500 miles 33’ 22” 
Apogee 244 22h 252,200 miles 29’ 26” 





APRIL METEORS 


The Lyrids, an annual meteor shower, 
are at maximum on April 2lst. The total 
duration is three to four days, but the 
shower is seldom good except on one 
night. The radiant is 10 degrees southwest 
of Vega, and rates of five to 10 per hour 
are usual after midnight. The Lyrids are 
swift, and the moon will not interfere, 
being at last quarter. FG), 





on page 16 of Sky and Telescope, Noveni- 
ber, 1945. He writes: 

“The important points to be covered are 
the colors and shadows, the time at which 
they shift or change, and the altitude and 
location of the observer. Observations are 
wanted at higher elevations, especially in 
the Colorado region of the Rocky Moun- 
tains and in the High Sierras. After a 
definite relationship can be _ established 
between altitude and color, it then may be 
possible to correlate these variations of 
shadow and color with atmosphere and 
weather cond tions prevailing upon the 
twilight rim of the earth at the time of 
eclipse.” 

Photography may be attempted, prefer- 
ably with a telescope. The partial phases 
should not be difficult. The full moon re- 
quires an exposure of less than half a 
second, but photographing the totally 
eclipsed moon will be tedious except for 
instruments equipped with slow motions. 
Focal plane pictures or projected imagés 
may be used. Red-sensitive film should 
help record the ruddy umbra, and good 
results may be obtained with color film. 
A series of images on one frame to show 
the progress of the eclipse is always im- 
pressive. EDWARD ORAVEC 











RAMSDEN EYEPIECES 
$4.20 each 
Professional Make — Excellent Optics 


Brass mounts, 13” dia., easily cleaned, 
1”, 4%”, %” equivalent focal lengths 


All guaranteed 


DE PALMA OPTICAL CO. 
13031 Oxnard Blvd., Van Nuys, Calif. 








Popular Size 
Refracting and Reflecting 
TELESCOPES 


EQUATORIAL MOUNTINGS 
& ALL TELESCOPE PARTS 


Price List Folder on Request 


J. M. SCOPEMASTER 
337 E. 81 St., New York 28, N. Y. 





EYEPIECE 


AND 


OBJECTIVE 
BARGAINS 


Send for Free List 
F. W. BALLANTYNE 


P. O. Box 382 
Point Pleasant 














New York 











PELORUS 
DIALS 


Beautiful Lucite Sat- 
in non-glare white 
laminated to clear. 
Finely finished. Sta- 
bility and stiffness 
assured. 


Great onal $1.00 each 
A. COTTONE & COMPANY 
336 CANAL ST., NEW YORK 13, N. Y. 
































THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Sun. A partial eclipse of the sun occurs 
on April 28th, invisible from the United 
States, but observable in North Africa, 
Europe, Greenland, and parts of north- 
eastern Canada and Siberia. At maximum, 
the sun will have 61 per cent of its diam- 
eter covered, at sunrise in Davis Strait. 

Mercury begins the month as a morn- 
ing star, passing superior conjunction on 
April 13th. The last few days of the 
month find the planet setting 1% hours 
after the sun, of magnitude —1, and easily 
visible. The 1'%4-day-old moon will be near 
Mercury on April 29th, and after noon 
at the Vancouver standard station there 
will be an occultation of the planet. 

Moon. Phenomena involving the moon 
this month include a total lunar eclipse 
and occultations of Antares and Mercury, 
described elsewhere in this department. 


OCCULTATION PREDICTIONS 

For the eastern and central United 
States and Canada, Antares is occulted by 
a 17-day-old moon on April 15-16, which 
is a Friday night so one may not mind 
staying up well after midnight to view 
immersion on the bright side of the moon. 
Emersion on the dark side should be a 
striking event, taking place an hour or 
more after immersion at most of the 
standard stations. 

At Vancouver just after noon on April 
29th, Mercury will be occulted by a thin 
crescent moon, about 15 degrees east of 
the sun. For Calgary the British Nautical 
Almanac lists a grazing occultation. A 
good telescope, mounted well, with circles 
for finding the faint lunar crescent in the 
bright sky near the sun, may permit ob- 
servation of this event. 


April 1-2 Delta Arietis 4.5, 3:08.7 
r 19-32.1, 3, Im: G 3:37.5 —0.3 —O8.63; 
H. 3:58.6 -0.1 26.420. £3 ee 
1.1 73. Em: H 4:43.6 —0.5 +08 213. 
April 4-5 136 Tauri 4.5, 5:50.1 +27-36.1, 
6, Im: A 3:56.00 —0.1 —1.0 80; B 3:52.9 
0.2 10 75:.D 3:540 —02 —12 &; 


Venus passes the sun in superior con- 
junction on April 16th, and is invisible 
throughout the month. 

Mars cannot be seen, as it is too near 
the sun. 

Jupiter rises 314 hours before the sun, 
in Capricornus. 

Saturn is approximately a degree north 
and east of Regulus, in Leo. Its magni- 
tude is +0.6, twice as bright as the star. 

Uranus sets several hours after sunset; 
with optical aid it may be found moving 
eastward between 132 Tauri and 1 Gemi- 
norum, nearer the former. The planet is 
of the 6th magnitude. 

Neptune reaches opposition on April 
3rd, position 12" 53™.5, —3° 58’ (1950), 
and it is of magnitude 7.7. The planet is 
moving westward between 44 and 38 Vir- 
ginis. E. O. 
E 3:57.3 —0.2 —1.8 110; F 4:19.4 +08 

34 152: G@:- 3233. -18..~kE. We: F 
| —}2 2? 137,-Rim: A446? FES 
14 290; E 4:56.00 —0.1 —1.0 262; F 
“Sh.S: 3 Ta aa 

April 15-16 Alpha Scorpii 1.2, 16:26.3 

26-192. 37, Tels A O42 LS: GQ 
120:. B 6339.6 —t8.4 +t. 17: : 357 
{2 —03. 14z X.6324:. —1LF Oe a 
E 6:25.2 —0.2 —0.8 155. Em: A 7:59.2 

19.—0.3: 200; B-7:56.4 —h.7 —@G@3-23; 
CC 7:50.3' Za CO 27s DB 74k 
+0.1 276; E 7:20.4 —2.3 +1.2 253. 

April 29-30 MERCURY —0.6, 3:33.8 
2-17.35, 2, Im: 2G... TSE 
Em: £:20:49.6 ... <«« 17 

May 2-3 49 Aurigae 5.0, 6:32.0 +28-03.8, 
5, Im: FP :>2:44.6 —13°:—02 ‘67; Em? ? 
3:33.0 +0.4 —2.3 319. 

May 3-4 Upsilon Geminorum 4.2, 7:32.8 
rar-OO7, 6, Im: 1 2348 nhs & 
Beas SE Seles. + Sa 


For standard stations in the United States and 
Canada, for stars of magnitude 5.0 or brighter, 
Jl. data from the American Ephemeris and the 
British Nautical Almanac are given here, as fol- 
lows: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes, decli- 





VARIABLE STAR MAXIMA 


April 2, R Virginis, 6.9, 123307; 9, 
R Phoenicis, 7.8, 235150; 16, R Cancri, 6.8, 
081112; 18, R Cygni, 7.3, 193449; 21, R Hy- 
drae, 4.6, 132422; 23, T Centauri, 6.1, 
133633; 29, R Lyncis, 7.9, 065355. May 3, 
T Cephei, 5.8, 210868; 6, S Virginis, 7.1, 
132706; 7, V Coronae Borealis, 7.4, 154639. 


These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 
bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.0. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, 
which gives the rough right ascension (first four 
figures) and declination (bold face if southern). 





nation in degrees and minutes, moon’s age in days, 
immersion or emersion; standard station designa- 
tion, UT, a and b quantities in minutes, position 
angle on the moon’s limb; the same data for each 
standard station westward. 


Longitudes and latitudes of standard stations 
are: 


A +72°.5, +42°.5 E +91°.0, +40°.0 

B +73°.6, +45° F +98°.0, +30°.0 

C +77°.1, +38°. G +114°.0, +50°.9 

D +79°.4, -+438°. H +120°.0, +36°.0 
I +1238°.1, +49°.5 


The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respectively, 
enabling computations of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Le — LeS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Universal time to your own standard 
time. 


rca 


MINIMA OF ALGOL 


April 1, 13:52; 4, 10:41; 7, 7:31; 10, 4:20; 
13, 1:09; 15, 21:58; 18, 18:47; 21, 15:36; 
24, 12:25; 27, 9:14; 30, 6:04. May 3, 2:53; 
5, 23:42; 8, 20:31. 
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The sky as seen from latitudes 30° to 50° north, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of April, respectively. 


STARS FOR APRIL 


ITH THE BIG DIPPER high in 


the sky during spring evenings, be- 


ginners in observing may readily use the 


signposts that this large and widely 
known star group supplies. The Pointers 
in the front of the Dipper’s bowl lead the 


way past the tip of Draco’s tail to Polaris, 


the North Star. Extend the line between 


Merak and Dubhe about five times its 
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length to reach Polaris, a 2nd-magnitude 
star. From there, the Little Dipper 
stretches back toward the Big Dipper’s 
handle. The two stars at the end of the 
Little Dipper are easy to find, but a good 
sky and careful observation may be nec- 
essary to identify the Little Dipper. 
The handle of the Big Dipper is the 
Great Bear’s tail. Extend its curve east- 
ward and southward to the Ist-magnitude 
Arcturus, at the foot of the kite-like con 


figuration of Bootes, and the same curve 
continued about the same distance far- 
ther leads to Spica, a star close to the 
ecliptic. It is one star in the “diamond 
of Virgo,” the others being Arcturus, 
Denebola, and Cor Caroli. 

The Pointers lead southward into the 
center of Leo, a constellation of two dis- 
tinct parts: the Sickle, with bright Regulus 
at the end of its handle, and a triangle 
containing Denebola, in the Lion’s tail. 





The sky as seen from latitudes 20° to 40° south, at 9 p.m. and 8 p.m., local time, on the 7th and 23rd of July, respectively. 


SOUTHERN STARS 


WENTY stars in the entire heavens 

are of the Ist magnitude, 60 are 2nd- 
magnitude objects, while there are 180 
stars of the 3rd magnitude. In a roughly 
oval region of this chart from Centaurus 
to Sagittarius, constituting but about a 
tenth of the area of the celestial sphere, 
may be counted five Ist-magnitude, 14 
2nd-magnitude, and about 45 3rd-magni- 


tude stars, a high concentration of stellar 
brilliance. 

In addition to thus containing one quar- 
ter of all the bright stars, this part of 
the Milky Way is festooned with the 
brightest of star clouds, the best dark and 
bright nebulosities, and scores of clusters. 

Scorpius-Centaurus and company dom- 
inate the sky for Southern Hemisphere 
observers during June and July. (For the 
earlier month, chart times are 11 p.m. on 


the 7th and 10 p.m. on the 23rd.) In addi- 
tion to easily identified Scorpius, Sagit 
tarius, Crux, and Triangulum Australe, 
there are vast Centaurus, populous Lupus 
(the Wolf), and distinctive Ara. The minor 
configurations of Circinus, Corona Aus 
tralis, Musca, Norma, and Telescopium 
bring the number of groups in the area 
to 12, over one eighth of all the constella 
tions in the sky. A few stars from other 
groups fall within the region of count also 
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